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AN ANNOTATED BIBLIOGRAPHY ON THE BIOLOGY OF PACIFIC TUNAS

BY BELL M. SHIMADA, Fishery Research Biologist

Studies were begun in 1948 by the Pacific
Oceanic Fishery Investigations of the U. S. Fish
and Wildlife Service to gather fundamental data
.on the life histories, ecology, and behavior of the

.various species of Pacific tunas. Early in the

planning of the research program conducted from

the Hawaiian Islands, it was recognized that re-
view and systematic compilation of the literature
on these subjects were essential to the effective
guidance of the projected vesearch. The principal
reference work available was the bibliography of
the tunas prepared some 20 years ago by Genevieve
Corwin (see Corwin 1930, in the Bibliography,
p. 5). " To meet the needs of the workers in the
Investigations, and to assist tuna researchers in
general, the preparation of this bibliography was
undertaken. ' '

The bibliography deals chiefly with the black

skipjacks or little tunnies (Ewthynaus alletteratus,

K. lineatus, and E. yaito), the oceanic or common
-skipjack (Katsuwonus pelamis), the albacore
(Thunnus germo), the bluefin or black tunas
(Thunnus maccoyi, T. orientalis, and T. thyn-
. nus), the big-eyed tunas (Parathunnus mebachi
.and P. sibi), the yellowfin tuna (Neothunnus
macropterus), and the frigate mackerels of the
genus Auais. Synonymous and related species
reported from the Pacific Ocean are inecluded.
Waters contiguous to the Indo-Australian Archi-
pelago have been considered as a part of the Pa-
cific Ocean proper, inasmuch as many of the

important studies of tuna species oceurring in the

Pacific Ocean were based on data gathered in that
region. .

In the review of the literature, some preliminary
work was done at Stanford University, Palo Alto,
and at the California Academy of Sciences, San
Francisco, California. Thelibrariesof the Bernice
Pauahi Bishop Museum, the University of Hawaii,
and the Territorial Board of Agriculture and For-
estry in. Honolulu, and private collections of staff
members of the Investigations were particularly

productive of material. The Japanese references
were gathered by a reconnaissance team in Japan
from November 1945 to July 1949 investigating
the results of Japanese tuna research. - Search of
private and public libraries in and about Tokyo
supplied much material that has not hitherto heen
generally available outside Japan. Some rvefer-
ences found in ‘Corwin’s bibliography could not be
examined at first hand; these are included here,
as given by Corwin, with a notation to show their
source. o
The general style used by Corwin has been fol- .

Towed in cataloging and annotating the material.
The arrangement of the references is by authors
listed alphabetically. Entry is made only under .
the senior author’s name if there is moré than one
author; the abbreviation “et al.” is used with the
senior author’s name to show collaboration of more
than three authors. Each author's works are
listed chronologically by year of publication, and
those published in the same year are given in
alphabetical sequence. Generally, pagination is
given only for the parts of the publication falling

‘within the scope of the bibliography.

Appropriate notations in the bibliography dis-

* tinguish those papers published only in Japanese,

those published in Japan but written in English,
and those published in Japanese with an English
abstract. Translations were made of Japanese
titles when English equivalents were not given.

Brief annotations of the publications are in-
cluded except for those that could not be consulted
and for those whose titles give a clear indication
of the contents. The scientific nomenclature used
by each author is followed in the annotations;
appropriate cross references to synonymous names
regarded as having priority appear in the Index.
Where both vernacular and scientific names of the
tuna were given, the scientific nomenclature is
retained.

The preparation of the Index presented consid-
erable difliculty owing to the confused state of the

1



2 FISHERY BULLETIN OF THE FISH AND WILDLIFE SERVICE

taxonomy of the various species of tuna. As the
relationships of the tuna species of the Pacific, and
for that matter the world in general, have not been
clearly defined, specific names of questionable
validity have been arbitrarily indexed as separate
entries. For example, Neothunnus itosibi is re-
garded by some workers as a form distinet from

Neothunnws macropterus, while others consider .

the two to be synonymous. References to Neo-
thunnus itosibi and Neothunnus macropterus,
therefore, have been treated separately. Syno-
nyms which are generally accepted as applying to
one given species, such as Euthynnus pelamis for
Katsuwonus pelamis, have been indexed under the
name which is believed to have priority, with
appropriate cross reference under the synonymous

name. The same procedure was used in indexing -

names which differ slightly in spelling. Again,
it should be pointed out that the indexing of these
scientific names is to a large degree arbitrary, and
is not an attempt to elarify the systematics of the
tunas.

A list of abbreviations of the various publica-
tions cited and of the English translations of titles
of Japanese periodicals as used in the bibliography
is included. _ :

Acknowledgment is made of the valuable assist-
ance and advice given the author by various indi-
viduals and organizations. Especially is credit
due the Fisheries -Division, Natural Resources
Section, General Headquarters, Supreme Com-
mander for the Allied Poweérs, under W. C. Her-
rington, Drs. K. Kuronuma and Y. Hiyama, and
other Japanese scientists, and Dr. J. G. F. Harden-
burg of Batavia, Java, for their generous cooper-
ation. The author is also indebted to the library.
staffs of Stanford -University, the California
Academy of Sciences, University of Hawaii, and
the Bernice Pauahi Bishop Museum, and to Ver-
non Brock of the Division of Fish and Game,
Board of Agriculture and Forestry, Territory of
Hawaii, and staff members of the Pacific Oceanic
Fishery Investigations, who contributed mate-
rially to the preparation of this bibliography.



ANNOTATED BIBLIOGRAPHY

Explanation of symBols

[C] =references listed by Corwin (see Corwin 1930, p. 5) that could not be verified.

[J]1=publisthed in Japanese only.

[JE] = published in Japan but written in English.
[Je]=written in Japanese with English abstract.
[P]=accession to the library of the Pacific Oceanic Fishery Investigations,

{For an explanation of the abbreviation see ltst, p. 251

ABE. TOKIHARU.
1939. A list of the fishes of the Palao Islands.
Trop. Biol. Sta. Studies, No. 4, p. 567.

Palao
[JE] [P]

Germo macropterus, Katsuwonus pelamys, Thunnus

thynnus: recorded ; distribution.
ATKAWA, HIROAKI,

1933. Fishery condmons on the Pacific Coast for skip-
jack, tuna, and sauries. Proe. Sci. Fish. Assoc., vol.
5, No. 4, pp. 354-369. [J] [P]

Albacore, big-eyed tuna, black tuna, skipjack, yel-
lowfin tuna : fishing conditions correlated with sur-
face water temperature.
- 1937. Notes on the shoal of bonito along the Pacific
Coast of Japan. Bull. Japanese Soc. Sci. Fish., vol.
6. No. 1, pp. 13-21. [Je] [P]
Age analysis and size composition of skipjack
catches; stock and population relationships; use
of condition factor in separating m1g1ato1y and
nonmigratory fish,
Arxswa, Hiroakl, and MAsao Karo. .

1938. Age determination of fish. I. Bull. Japanese Soc.
Sci. Figh,, vol. 7, No. 2, pp. 79-88. [Je] [P]

Germo germo, Katsuiwonus vagans, Neothunnus

macropterus, Thunnus orientalis: age analysis using

vertebrae: age composition of commereial catch;

calculated length and weight groups; body condi-

tion; growth rate; morphometric data.
ANONYMOUS.

1938, Status of the investigation of tuna longline fish-
ing grounds in the South China Sea. Formosa Fish.
Mag., No. 279, pp. 10-19. [J]

Albacore, yellowfin tuna: body temperatures; dis-
tribution; length-weight data; sexual maturity:;
stomach contents; figured.

1939. Marked fish. Semi-Ann. Rpt. Oceanogr. Invest.,
No. 65, p. 137, [J]

Skipjack: Japan; release records of tagged fish.

1941. Pacific skipjack indigenous to Sulu Sea. South
Sea Fish., vol. 7, No. 5, p. 55. [J] [P]

Distributional note.
A8ANO, NAGAO. )

1939. Food of the albacore, Gerino germo (Lacépéde).

South Sea Fish. News, vol. 8, No. 7, pp. 10-11. [J] [P]
South Seas; stomach contents; Au®is sp. recorded
as food. . .

BAN, YOSHINORI.

1941, Search for southern tuna fishing grounds.

Sea Fish., vol. 7, No. 9, pp. 10-21. [J] [P]
Yellowfin tuna: South Seas; fishing conditions
correlated with oceanography; stomach contents;
age analysis; sexual maturity.

BARNHART, PERCY.

1936. Marine fishes of Southern California.
fornia Press, Berkeley, pp. 36-37.

Auwxis thazard, Katswwonus pelamis, Germo ala-
lunga, Neothunnus macropterus, Thunnus thynnus:
description ; distribution; English common names;
figures.

BENNETT, FREDERICK DEBELL.

1S840. Narrative of a whaling voyage around the globe,
from the year 1833 to 1S836. Vol. 2, pp. 27T8-282.
London.

Scomber germo: description; anatomy of reproduc-
tive system; food; enemies. Scomber pelamys:
description ; parasites.

Begra, Lro 8.

1947. Classification of fishes both recent and fossil.
J. W. Edwards Co., Ann Arbor, pp. 491492,

Anatomy and classification of Thunniformes
(Plecostei).
BLEELER PIETER.

1844, Bijdragen tot de geneeskundige topograpme van
Batavia. Generisch overzicht der fauna. Nat.
Geneesk. Arch. Neerland's Indi&, vol. 1, p. 553.

Thynnus: recorded.

1845. Bijdragen tot de geneeskundige topographie van
Batavia. Generisch overzicht der Fauna., Nat.
Geneesk. Arch. Neerland's Indié, vol, 2, p. 516.

Anxris taso: recorded.

1850. Bijdrage tot de kennis der ichthyologische fauna
van Midden-en Oost-J ava, met beschrijving van eenige
nieuwe species. Verh., Batavia Genoot. Kunst.
‘Wetens., vol. 23, p. S.

Auzis taso: recorded. ]

1852, Bijdrage tot de kennis der makreelachtige visschen
van den Soenda-Molukschen Archipel. Verh, Batavia
Genoot. Kunst, Wetens., vol. 24, pp. 36-37, 89.

Thynnus macropterus, T. thunnina, and T. {onggol:
recorded from Dutch East Indies; description and
synonymy of 7. tonggol.

South

Univ. Cali-
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BLEEKER, P1ETER—Continued

1854, Faunae ichthyologicae japonicae spemes novae.

Nat. Tijdschr. Nederlandsch-Indie, vol. 8, pp. 408—409,
Auris tapeinosoma; recorded and described.

1555, Vijfde hijdrage tot de keunis der ichthyologische
fauna van Ternate. Nat. Tijdschr. Nederlandsch-
Indie, vol. S, pp. 301-302,

Aunwis thamnoides: recorded ; description: compared
with 4. tepcinosoma, A, lugo, and A, vulgaris.
1856. Beschrijvingen van nieutwe en weinig bekende
vischsoorten van Amboina, versameld op eene reis
door den Molukschen Archipel, gedaan in het gevolg
van den Gouverneur-Generaal Duymaer van Twist in
September en October .1853. Act. Soc. Sci. Indo-

Neerlandicae, vol. 1, pp. 41-42.

Thynnus pelamys: recorded; deseription; syn-
ﬂnV].].]V
1857, Nieuwe nalezingen op de 1chthyolng1e van Japan,

Verh. Batavia Genoot, Kunst, Wetens., vol. 26, p. 98,
Auris tapeinosoma: recorded. '

1880a. Achtste bijdrage tot de kennis der vischfauna
van Sumatra. Visschen van Benkoelen, Priaman,
Taudjong, Palembang, en Djambi. Act. Soc. Sci. Indo-
Neerlandicae, vol. S, p. 29.

Thamnus pelanays, T. thunnina: recorded from the
Dutch East Indies.

1560b. Dertiende bijdrage tot de kennis der vischfauna
van Celebes. Visschen van Bonthain, Badjoa, Sindjai,
Lagoesi en Pompenoea. Act. Soc, Sci. Indo-Neer-
landicae, vol. 8, p. 38. [C] '

Thunnus thunnina: recorded from Dutch East
Indies.

1561a. Iets over de vischfauna van het eiland Pinang.

Versl. Akad. Amsterdam. vol. 12, p. 74.
Thynnus afjiiniz: recorded from Dutch East Indjes,
1861h, Mededeeling omtrent vischsoorten, nieuw voor de
kennis der fauna van Singapoera. Versl. Akad. Am-
sterdam, vol. 12, p. 52. [C] '
Thynnus thunninae, T. tonggol:
Singapore.

1862, Sixidme mémoire sur la faune ichthyologique de

I'ile Batjan. Versl. Akad. Amsterdam, vol. 14, p. 109,
Pelamys macropterus, P. pelainys, Thunnus thun-
wing: recorded from Dutch East Indies.

1863. Onziéme notice sur la fauna ichthyologique de
I'ile de Ternaté. Nederlandseh Tijdschr. Dierk., vol.
1, p. 235. '

Auxis thynnoides: recorded.

1865a. Enumération des espéces de poissons actuelle-
ment connues de lile d@’Amboine. Nederlandsch
Tijdschr. Dierk., vol. 2, p. 285.

Auris thynnoides, Pelamiys macropterus, P. pelamys,
P, thunninae: recorded.

1865b. Sixiéme notice sur Ia faune ichthyologique de

© Siam. Nederlandsch Tijdschr, Dierk., vol. 2 2, p. 173,
[l .

Thynnus thunnina: recorded,

1878, Quatridine mémoire sur la fauna ichthyologique

_ de 1a Nouvelle-Guinée. Arch. Néerlandaises Sci. Nat.,
vol. 13, p. 50.

Auris taso: recorded.

recorded from

BLEERER. PIETER—Continued

1879. Enumération des espdces. de poissons actuelle-
ment connues du Japon et description de trois espéces
inédites. Versl. Akad. Amsterdam, vol. 18, p. 15. [C]

Pelamys sibi Blkr. and Thynnus sibi Schl. com-
pared.

BoOESEMAN, M.

1947. Revision of the fishes collected by Burger and von
Siebold in Japan. Zool. Meded., vol. 28, pp. 91-94.

Thynnus macropterus, T. orientalis, T. pelamys, T.

) 8ibi, T, thunine: description; synonymy.

BoNHAM, KELSHAW,

1946, Measurements of some pelagxc (ommercml fishes
of Hawaii. Copeia, No. 2, pp. S1-S4.

Katzwwonis pelamis: length-weight data and re-
lationship; length frequencies of Neothunnus mac-
ropterus; lengths of Euthynnus yaito.

Brocx, VERNON E.

1938, A new tuna record from Washington.
No. 2, p. 98.

. _Thmmu.s_1h.y7z.-n.u.s: recorded, |

1939. Occurrence of albacore, Germo alelunga, in mid-
Pacifie. Copeia. No. 1, p. 47.

1943. Contribution to the biology of the albacore
(Germo alalunan) of the Oregon coast and other
parts of the North Pacifie. Stanford Ichth. Bull., vol.
2, No. 6, pp. 199-248.

Age and size cowmposition; growth, spawning; sex
ratio; length-frequency data; population analysis,

1949. A preliminary rcport on Parathunnus zibi in
Hawaiian waters and a key to the tunas and tuna-like -
fishes of Hawaii. Pacific Sci., vol. 3, No. 3, pp. 271-
277. . :

P, sibi: description; morphometric data: feeding
habits. Auxis thazard, Buthynnus yaito, Germo
alalunga, Katsuwonus pelamis, Kishinoella rara,
Neothunnus macropterus, Parathunnus sibi, Thun-
nieg orientalig, T. thynnus: key.

CANTOR, THEODORE. )

- 1850. Catalogue of Malayan fishes. - Jour. Asiatic Soc.

Bengal, vol. 18, pt. 2, pp. 1088-1090.
Thaynnus ajffinis: description; distribution: com-
pared with T. pelamys.

CASTELNAT, CoUNT F. DE.

1872, Contribution to the ichthyology of Australia.
Proe. Zool. Acclim. Soe. Victoria, vol. 1, pp. 104-105.

Thunnus maccoyii: description.

CHABANAUD, PAUL M. .

1926. Inventaire de la faune ichtyologique de 1'Indo-
chine. Note Serv. Oceanogr. Péch. Indochine, No. 1,
p. 22.

Thunnus thunnina: listed.

CHAPMAN, WILBERT M.

1946. Observations on tuna-like flshes in the tropical
Pacific. California Fish and Game, vol. 82, No. 4, pp.
165-170.

EButhynnug allctteratus, Katsuwonus pelamis, Neo-
thunnus macropterus: recorded ; food.of N. macrop-
terus noted.

Copeia,
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CHEVEY, PIERRE.

1932a, Inventaire de la fauna ichtyologique de 1'Indo-

chine. Deuxieme liste.
Indochine, No. 19, p. 26.
Euthynnus yaito: listed.
1932h. Poissons des campagnes du ‘‘de Lanessan™ (1925~
1929). Trav. Inst. Oceanogr. Indochine, 4°¢ Mém.,
pp. 113-115.
Buthynnus yaito: synonymy ; distribution ; descrip-

Note Serv. Oceanogr. Péch.

tion ; Indo-Chinese common names: figure of speci- -

men and scales.
1934. Révision synonymique de I'oeuvre ichtyologique
de (. Tirant. Note Serv. Oceanogr. Péch. Indochine,
No. 7. p. 46.
Thinnus thunnina

listed by Tirant renamed
. Buthynnug ypaito. :

CHIBA PREFECTURAL FISHERIES EYPERIMENT STATION,
KATSUURA BRANCH.
193G. Investigation of skipjack fishing grounds. Prog.
Rpt. Chiba Pref. Fish. Expt. Sta. for 1934, pp. 1-12.
[J1 [P]

Japan; albacore and skipjack ﬂshmg conditions

correlated with water temperature. ]
1937. Investigation of skipjack fishing grounds. Prog.
Rpt. Chiba Pref. Fish. Expt. Sta., Katsuura Br. for

1935, pp. 1-9. [J] [P]
Japan; skipjack catch correlated with water tem-
perature.

1938. The skipjack fishery. Prog. Rpt. Chiba Pref, Fish.
Expt. Sta., Katsuura Br. for 1936, pp. 2-11. [J] [P]
Japan; skipjack catch correlated with water tem-
perature.
1941. The skipjack fishery. Prog. Rpt. Cluba Pref, F1sh
Expt. Sta.. Katsuura Br. for 193S, pp. 22-25. [J] [P]
Japan ; albacore and skipjack fishing conditions cor-
related with water temperature, .
CHU, YUANTING T.
1931, Index piscium sinensium,
Univ..No. 1, pp. 107-108. ]
Aunzis rochei, Neothunnug macropterus: synonymy;
distribution.

Biol. Bull, St. John’s

CLARK, FRANCES NAOMI
1929, A racial comparison of Californian, Hawailan and
Japanese albacore (Germo germo). California Fish
and Game, vol. 15, No. 4, pp. 351-8353. San Francisco.
Population studies based on comparisons of body
proportions, counts of meristic characters, and sex-
uval maturity.

CLEMENS, W, A, and G. V. WILBY,
1946. Fishes of the Pacific Coast of Canada. Fish. Res.
Bd. Canada, Bull. No. 48, pp. 164-167.
Katsuwonus pelamis, Thunnus alalunga: descrip-
tion; distribution; food; records of capture in
Canadian Pacific waters; figured.
Coge, JouN N.
1919. Scientific problems of the fisheries of the north
Pacific. Bull. Scripps Inst.,, No. 9. p. 45. [C]
. Germo germo, Thunnus alalunga: migration.

CooPER, JAMES GRAHAM.
1863. On new genera and species of Californian fishes.
Proc. California Acad. Sci., vol. 3, pp. 75-77.
Orcunus pacificus: described as.a new spemei, dis-
tribution ; figured.

CORWIN, GENEVIEVE A, .
1930. A bibliography of the tunas. California Div. Fish
and Game, Fish Bull. No. 22, pp. 1-103.

Cowan, Ian M. :
1938. Some fish records from the coast of British Colum-
bia.. Copeia, No. 2, p. 97. :
Germo alalunga: recorded.

Crarg, JOE ALLEN. Co
1929. List of common and scientifie names of fishes.
Cualifornia Div. Fish and Game, Fish Bull. No. 15,
pp. 11-12.
EButhynnus pelamiz, Germo grrmo, Ncoth unnus cuta-
linae, Thunnus saliens: listed.

CUVIER, GEORGES, and ACHILLES VALENCIENNES.
1831. Histoire naturelle des poissons. Vol. 8, pp. 85, 96,
107. Paris.
Scomber tago, Thimnug pacificus. T. pelamys: de-
seription ; records of capture; figure of T. pelamys.

DeJong, J. K.
1940. A preliminary investigation of the spawning hab-
" its of some fishes of the Java Sea. Treubia, vol. 17,
No. 4, pp. 325-326. .
Euthynnus allitteratus: frequencies of egy diameter
measurements ; resorption of eggs noted.

DeLsmAN, H. C. ] _
1931. Fish eggs and larvae from the Java Sea. Treubi,
vol. 13, Nos, 3—4, pp. 407—09.
Eggs and larvae believeid to be those of Scomber
(Delgman, Treubia, vol. 8. Nos. 3—, pp. 395-399)
reidentified as Thynnug thunnina. '

DeLsMAN, H, C., and J. G. F. HARDENBURG,

1934. De Indische zeevischen en zeevisscherij. Biblio.
Nederlandsch Indische Nat.. Ver., No. 6. pp. 330-343.
Euthynnus alletteratus, E. pelamys, Neothunnus
macropterus, N. rarnsg: description; distribution:

key; Malayan common names; spawning of E. allei-
teratug and description of eggs and larvae; spawn-

ing of N. rarus and description of eggs; food of F.
pelamys; E. alletteratus and N, macropterus figured.

D1, D. B.
1921. A chemical study of certain Pamﬁc coast fishes.
Jour. Biol. Chem., vol. 48, pp. 76, 81. [C]
Germo alalungn, G. macropterus, Thunnus thynnus:
chemical m{alysis.

DOMANTAY, JOSE N
1940. Tuna ﬁshmg in Soutbern Mindanao.
Jour. Sci., vol. 73, No. 4, pp. 4...3—-435
Auziz thazard, Euthymnus yaito, Katsuwonus pela- -
mis, Neothunnus itosibi, N. macropterus, Parathun-
nus 8ibi: distribution ; fizured. :

Philippine
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EcxrLEs, Howarp H.

1949a. Fishery exploration in the Hawaiian Islands

(August to October 1948, by the vessel Oregon of the
Pacific Exploration Company). Com. Fish. Rev., vol.
11, No. 6, pp. 1-9. _

Euthynnus yaito, Katsuwonus pelamis, Neothunnusg

macropterus: recorded ; K. pelamiz and N. macrop-

terus figured.
1949b. Observations on juvenile oceanic skipjack (Kat-
swiconus  pelamis) from Hawaiian waters and
sierra mackerel from the BEastern Pacific. U. 8. Fish
and Wildlife Serv. Fish. Bull,, vol. 51, No. 48, pp.
245-250. .
Katswwonus pelamis: anatomy, descriptions, flg-
ures, and records of capture of juveniles ; spawning;
juveniles noted in stomachs of adults.

E1ceENMANN, CARL H.
1892, The fishes of San Diego, California.
Natl. Mus., vol. 15, No. §97, pp. 130, 147.
Gymnosarda pelamys, Oreynus alalonga: recorded ;
seasonal occurrence of Buthynnus pelamis and O.
alalonga.

Proc. U. 8.

EIGENMANN, CARL H., and Rosa §. EIGENMANK,

1890. Additions to the fauna of San Diego. Proc. Cali-

fornia Acad. Sci., 2 Ser.,, vol. 3, p. 8.
Euthynnus pelamys: recorded; description.

1891, A catalogue of the fishes of the Pacific coast of
America north of Cerros Island. Ann. New York
Acad. Sci., 18911892, vol. 6, p. 352.

Euthynnus pelamys, Gerno alalonga: recorded.

EVERMANN, BarTON W., and ALVIN SEALE,
1907. Fishes of the Philippine Islands. Bull U S. Bur,
Fish., vol. 26, p. 61.
Gumnosarda pelamis: listed ; synonymy.

F'isH, MARIE POLAND.

1948, Sonic fishes of the Pacifie. 'Woods Hole Oceanogr.

Inst. Tech. Rpt., No. 2, pp. S7-91.
Auwxis thazord, Buthynnus, Germo alelunga, Kat-
suwonus pelamis, Neothunnus macropterus, Thun-
nus thynnus: distribution ; English common names;
synonynmy of K. pelamis, G. alalunga, T. thynnus;
air bladders of @. alalunga, N. macropterus and T.
thynnus described; Japanese common names of
Euthynnis and T. thynnus; vertical dlstnbutmn

of Parathunnus mebar'lu, noted.

FircH, JoN E.
1950. Notes on some Pacific fishes.
Game, vol. 36, No. 2, p. 65: _
Stomach contents of Neothunnus macropterus.

California_ Fish and

Foop AND AGRICULTURE ORGANIZATION, UNITED NATIONS.
1949, Recommended scientific and common names of im-
portant food fishes, A, Scombriformes. Fish. Div,,
FAO, UN, 98 pp.
Auxis thazard, Buthuynnus alleteratus, Germo ala-
lunga, Katswwonus pelamis, Neothunnus macrop-
terus, Thunnus thynnus: distribution: synonymy ;
warld-wide common names and recommended
nomenclature. :

FORMOSA (OVERNMENT-GENERAL FISHERIES EXPERIMENT
STATION.

1930. Northern oceanographic conditions and skipjack
fishing. Prog. Rpt. Formosa Govt.-Gen. Fish, Expt.
Sta. for 1928, Oceanogr. Sec., pp. 67-70. [J] [P]

Formosa ; fishing conditions correlated with water
temperature, specific gravity, and currents.

1931. Northern oceanographic conditions and skipjack
fishing. Prog. Rpt. Formosa Govt.-Gen. Fish. Expt.
Sta. for 1929, Oceanogr. Sec., pp. 28-30. [J] [P]

Formosa ; fishing conditions correlated with water
temperature, specific gravity, and currents.

1932. Northérn oceanographic conditions and skipjack
fishing. Prog. Rpt. Formosa Govt.-Gen. Fish. Expt.
Sta. for 1930, Oceanogr. Sec., pp. 10-11. [J] [P]

Formosa ; fishing conditions correlated with water
temperature, specific gravity, and currents.

1933a. Experimental fishing and investigation in south-
ern waters by the Shonan Maru. Prog. Rpt. Formosa
Govt.-Gen., Fish., Expt. Sta. for 1931, Fish. Sec., pp.
1-50. [J1 [P]

Yellowfin tuna: Indo-Pacific region; length-weight
data; fishing conditions in relation to oceanography
and weather; catch per unit of eﬂort distribution;
stomach contents.

1933b. Oceanographic conditions and skipjack fishing in
northern Formosa. Prog. Rpt. Formosa Govt.-Gen.
Fish. Expt. Sta. for 1931, Oceanogr. Sec., pp. 13-15.
[J1 [P]

" Fishing conditions correlated with currents, surface
water temperature, and specific gravity.

1934. Oceanographic conditions and skipjack fishing in
northern Formosa. Prog. Rpt. Formosa Govt.-Gen.
Fish. Expt. Sta. for 1932, Oceanogr. Sec., pp. 10-12.
[31 I[P]

Fishing conditions correlated with currents, surface
water temperature, and specific gravity.
FowLER, HENRY W,
1904a. A collection of fishes from Sumatra. Jour. Acad.
Nat. Sci. Phila, . 2 Ser., vol. 12, p. 506.
Germo ger mon: figured,

1904b. Netw. rare, or little-known Scombr olds. Proc.
Acad. Nat. Sci. Plula vol. 56, pp. 761-763.

Germo germon, Pelamys affine: description: syn-
onymy.

-1923a. New or Ilttle-l\nown Hawaiian fishes. Bernice P.
Bishop Mus. Occas. Papers, vol. 8, No. 7, pp. 376-392,
- Germo macropterus, Thunnus thynnus: recorded.

1923b. Records of West Coast fishes. Proc. Acad. Nat.
Sei. Phila., vol. 75, p. 289.

Germo alalunge, Thunnus thynnus: recorded from
California.

1927. Fishes of the tropical central Pacifie.

nice P. Bishop Mus., No. 3S, pp. 10-11,
Germo gibi: figured ; deseription.

1928. The fishes of Oceania. Mem. Bernice P. Bishop
Mus., vol. 10, pp. 132-134.

Auxis thazard, Buthynnus alletteratus, E. pelamis,
Germo albacores, G. alalunga, G. macropterus, G.
8ibi, Thunnus thynnus: description; synonymy:
figures of E. alletieratus and G. sibi.

Bull. Ber-
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FowLER, HENRY W.—Continued

1929, Notes on Japanese and Chinese fishes. Proc. Acad..

Nat. Sei. Phila., vol. 81, p. 590.
Germo sibi, Thunnus thynnus: seen in Japan.

1931. The fishes of Oceania — Supplement 1. Mem. Ber- '

nice P. Bishop Mus., vol. 11, No. 5, p. 325.
Buthynnus allctteratus, E. pelwmis, Germo alaliunga,
@G. macropterus, G. sibi, Thunnus thunnus: listed ;
synonymy of G. macropterus.

1933. Description of a new long-finned tuna (Semathun-
nus guildi) from Tahiti. Proc. Acad. Nat. Sci. Phila..
vol. 85, pbh. 163-164.

Descriptions of new genus Semathunnus and new
species, Semathunnus guildi; Semathunnus distin-
guished from Neothunnus.

1934, The fishes of Oceania—Supplement 2,
nice P. Bishop Mus., vol. 11, No. 6. p. 400.

Euthynnus pelamnis, Semathunnus guildi, 8. itosidi,
© Thunnus orientalis, T. thynnus: listed; synonymy.

1938. The fishes of the George Vanderhilt South Pacific
Expedition, 1937. Acad. Nat. Sci. Phila., Monogr,
No 2, pp. 31-33, 253, 277. '

Aurxis thazard, Buthynnus lineatus, E. pelamis:
description; synonymy. A. thazard, Buthynnus
alletteratus, E. lineatus, E. pelamnis, Germo ala-
longa, Neothunnus macropterus, Parathunnusg gibi,
Thunnus thynnus: recorded from Pacific.

1944, Results of the Fifth George Vanderbilt Expedition
(1941). Acad, Nat. Seci. Phila.,, Monogr. No. 6, pp.
349, 373-374, 378, 498.

Auzis thazard, Euthynnus lneatus, Katsuiwonns
pelamis, Thunnus thynnus: records of capture;
sgynonymy. Pacific records of A. thazard, Euthyn-
nus allctteratus, B. lineatus, Gerino alalunga, K.
pelamis, Neothunnus argentivittatus, and Thunnus
thynnus; deseription of T. thynnus; figure of E.
lineatus.

1949. The fishes of Oceania—Supplement 3. Mem. Ber-
nice P. Bishop Mus., vol. 12, No.' 2, pp. T3-74.

Auwxis thazerd, Buthunnus wellisi, Katsuwonus
vagans, Neothunnus macropterus, Parathunnus sibi:
listed ; synonymy.

Mem. Ber-

FowLER, HENRY W., and STANLEY C. BaLL.
1925, Fishes of Hawaii, Johnston Island, and Wake
Island. Bull. Bernice P. Bishop Mus., No. 26, p. 11.
Buthynnus alletteratus: listed.

FRASER-BRUNNER, A.
1949. On the fishes of the genus Euthynnus.
Mag. Nat. Hist., vol. 2, No. 20, pp. 622-628.
Euthynnus affinis affinis, E. affinis lineatus, E.
affinis yaito: classification; distribution; figured;
key : Synonymy. '
1950. The fishes of the family Scombridae.
Mag. Nat. Hist., vol. 3. No. 26, pp. 131-163.
Allothunnus fallai, Auwzis thazard, Euthynnus
affinis, E. pelamis, Thunnus nlalunge, T. albacora,
T. obesus, T. thynnus, T. tonggol, T. zacalles:
classification: description; distribution; key; fig-
ured ; synonymy.

Ann. and

Ann. and

Fuaira, K., and Y. WAKIYA,
1915. A list of fishes from Kishii. Proc.
Assoc,, vol. 1, No, 1, vp. 25-37. [J1]
Auwzis hire, A. maru, Buthynnus yaito, Katsuiwonus
pelamis, Thunnus elalunge, T. macropterus, T.
orientalis: listed; Japanese common names.

Sci. Fish.

FUKUDA, M., and S. I1ZUKA.
1940a. Experimental tuna fishing. Prog. Rpt. Kuma-
moto Pref. Fish Expt. Sta. for 1938, pp. 15-20. [J]
[P]
Big-eyed tuna, black tuna : Ryukyu Islands, cateh in
relation to water temperature.
1940b. Skipjack tagging experiment. Prog. Rpt. Kuma-
moto Pref. Fish. Expt. Sta. for 1938, p. 21. [J] [P]
Japan; release records of tagged skipjack.

GILBERT, CHARLES H., and Epwin (. STARKS.
1904. The fishes of Panama Bay. Men.
Acad. Sci., vol. 4, p. 206.
Gerino alalunge, Thunnus thynnus: recorded.
GopsiL, Harry C.
1938 Tuna tagging. Cahforma Flsh and Game, V01 24,
. 245-9250.
Sklpj‘lck, vellowfin tuna:
release records. '
1948, A preliminary population study of the vellowfin
tuna and the albacore. California Div. Fish and
Game, Fish Bull. No. 70, 90 pp. '
Neothunnus macropterus, Thunnus germo: morpho-
metric data; population relationships of Japanese,
Hawaiian, and California fish analyzed; methods
of taking morphometric measurements described,
1949. A progress report on the tuna investigations.
California Fish and Game, vol. 35, No. 1, pp. 5-9.
Albacore, yellowfin tuna: summary of population
studies based on morphometrical analysis.

GobsIiL, Harey C., and R. D. Bykers.
1944, A systematic study of the Pacific tunas. Califor-
nia Div. Fish and Game, Fish Bull. No. 60, 131 pp
Katsuwonus pelamis, Neothunnus macropterus,
Parathunnus mebachi, Thunnus germo, T. thynnis:
proportional measurements; methods of measure-
ment ; internal anatomy ; key ; figures; description :
classification; counts of meristic characters;
anatomical differences between speecies listed ; pop-
ulation relationships discussed for all except P.
- mebachi.

California.

tagging methods and

GobsiL, Hagry C.,, and E. C. GREENHO0D.

1948, Some observations on the tunas of the Hawaiian
region. California Div. Fish and Game, Bur. Mar.
Fish., 8 pp. (Mimeographed.)

Albacore, black skipjack, skipjack, \ellowﬁn tuna :
distribution.
GBAHAM, Davip H. ]

1938. Fishes of Otago Harbour and adjacent seas with
additions to previous records. Trans. Roy. Soc. New

. Zealand, vol. 68, pt. 3, p. 414.

Auwis thazard: listed.
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GrIFFIN, L. T, . ]

1927, Additions to the fish fauna of New Zealand.

Trans. New Zealand Inst., vol. 58, pp. 140-141. °
Germo germo: recorded; synonymy; description;
figured.

GUNTHER. ALBERT.

1860. - Catalogue of the Acanthopterygian fishes in the
collection of the British Museum. Vol. 2, pp. 363-366,
369. London.

Auris rochei, 4. tapeinosoma, Thynnus affinis, T.
pacificus, 1. pelamys, T. thunnina, T. tonggol: de-
scription ; distribution; synonymy.

1876, Die Fische der Siidsee. Jour. Mus. Godeffroy, vol.
2, pp. 150-152, ' o

Thynnus germo, T. pelamps, T. thunnina, T. thim-

nus: synonymy ; description ; distribution; T. germo

and 7. thunnine figared.

18S89. Report on the pelagic fishes collected by H. M. 8.
Challenger during the years 1873-76. Vul, 31, pt. T8,
p. 17. London.

Juveniles provisionally identified as Thynnus thun-
ning described and figured.
HaRADA, ISOKICHI. '

1928, A new species of Acanthocephala from the Japa-
nese bonito. Buthynnug vagans. Japanese Jour. Zool.,
vol. 2, No. 1. pp. 1-4.  [J]

Parasites.
HART, J. L., and H. J. HOLLISTER.

1947. Notes on the albacore fishery. Prog. Rpt. Pacific

Coast Sta., Fish. Res. Bd. Canada, No. 71, pp. 3—4.
Albacore catch correlated with water temperature
and area ; stomach contents. '

HaRrt, J. L., ET AL.

1948, Accumulated data on albacore (Thunnus ala-
Iunga). Pacific Biol. Sta., Fish. Res. Bd. Canada, Cire.
No. 12, 8 pp. .

Stomach contents; size composition; catch corre-
lated with area, water temperature, and season.
HAsSEGAWA, KEIICHI )

1937. Progress report of experimental tuna fishing 'in
the waters adjacent to Woleai. South Sea Fish. News,
No. 1. pp. 3—7. [J] [P]

Tunas : distribution.
HATAL SHINKISHI, ET AL

1941, A symposium on the investigation of skipjack and
tuna spawning grounds. South Sea Sei, vol. 4,
No. 1, pp. 64+75. [J] [P]

Skipjack : Japan. Indo-Pacific region, S8outh Seas:
eggs : juveniles: food ; migration ; sexual maturity;
probable spawning areas and seasens: method of
differentiating between male and female skipjack.
Black tuna: Japan, Philippine region; probable
spawning areas and season: sexual maturity; de-
seription of eggs. Yellowfin tuna: sexual maturity
and probable spawning season in Indo-Pacific region.
Big-eyed tuna: juveniles recorded from South Seas.
HERALD, EARL S,

1949. Pipefishes and seahorses as food for tuna.

fornia Fish and Game, vol. 35, No. 4, p. 329.
Euthynnus yaito, yellowfin tuna ; stomach contents,

Cali-

FISH AND WILDLIFE SERVICE

HERRE, ALBERT W.

1932, A check list of fishes recorded from Tahiti. Jour.
Pan-Pacific Res. Inst., vol. 7, No. 1, p. 3. '

Euthynwnus alleteratus. E. pelamis, Ncothunnus ma-
cropterus: listed.

1933. A check list of fishes from Dumaguete, Oriental
Negros, P, I, and its immediate vicinity., Jour. Pan-
Pacific Res. Inst., vol. 8, No. 4, p. 7.

Euthynnus yaito, Katsuwonus pelamis: listed.

1935. A check list of the fishes of the Pelew Islands.
Mid-Pacific Mag., vol. 47, No. 2, p. 1G4,

Katswwonus pelamiz, Neothunnus
listed.

1936. Tishes of the Crane Pacific Expedition.
Mus. Nat. Hist., Znol. Ser.. vol. 21, pp. 105-107.

Katsuwonis belam-i.s, Neothunnus nuacropterus,

Thunnus thynnus: distribution: synonymy : obser-
vationa of N. macropterus fin lengths noted.

1940. Distribution of the mackerel-like fishes in the
western Pacific north of the equator. Proc. Sixth
Pacitic Seci. Cong., vol. 3, pp. 211-215.

Awris thazard, Euthinnus alleterata, E. yuaito,
Germo qlalunga, Katsiawonus pelamis, Neothunnus
macropterus, N. rarus, Porathunnus sibi, Thunnus
thynnusg: distribution.

macropterus:

Field

HEereE, ALeErT W., and AcUsTIN F. UMALL. .
1948. English and local common names of Philippine
fishes. TU. 8. Fish and Wildlife Serv., Circ. 14, 128 pp.
Auiets thazard, Euthynnusg yaito. Germo alalunga,
Katswwonus pelamis, Neothunnus macropterus:
listed.

Hicasui, Hipxo.
1940a. Utilization of fishery hyproducts from the South
Seas (3). South Sea Fish., vol. 6, No. 7, pp. 13-20.
[J1 [P]
Big-eyed tuna, black tuna, skipjack, yellowfin -tnna:
ratio of viscera weight to body weight.
1940b. Utilization of fishery byproducts from the South
Seas (7). South Sea Fish., vol. 6, No. 12, pp. 10-13.
[J1 [P]
Skipjack: ratio of viscera weight to body weight;
proportional measurements of various body parts.
1941a. Utilization of fishery hyproducts from the South
Seas (8). South Sea Fish., vol. 7, No. 1, pp. 33-37.
[J1 [P]
~ Skipjack: length-weight data; proportional meas-
urements of various body parts; liver figured.
1941h. Utilization of fishery byproducts from the South
Seas (10). South Sea Fish., vol. 7, No. 3, pp. 32-39.
[J1 [P]
Katsuwonus vayans, Neothunnus maeroptcrus: pro-
portional measurements of various hody parts; ag:
analysis. ’
1941e. Utilization of fishery byproducts from the South
Seas (14). South Sea Fish., vol. 7, No. 8, pp. 3633.
[J1 IP]
Big-eyed tuna. yellowfin tuna: length-weight data:
proportional measurements of various bo_d_v parts;
livers figured.
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HicaseI, Hipgo—Continued
1942, Record of experimerts on fishes of the South
Seas. South Sea Fish., vol. 8, No. 11, pp. 13-27.
.[J1 [P]
Katsiuiwconus vagans, Neothunnus macropterus,
Pamth wnnus sibi: length-weight data ; proportional
measurements of varicus body parts.

HicasHI, HIipeEo, and MAsao HiRalL
1948, The nicotinic acid content of fish. Contrib. Cent.
Fish. Sta. Japan (1946-1948), No. 1S, pp. 129-132,
[I=]- '
Skipjack, yellowfin tuna: nicotinie acid content of
various body parts.

HILDEBRAND, SAMUEL F.

1946. A descriptive catalog of the shore fishes of Peru.

U. 8. Natl. Mus., Bull. 159, pp. 361-372.
Euthynnus alleterata, Kalsuiwconus pelamis, Thun-
nus wmacropterus; classification; deseription; syn-
onymy ; distribution: food; key. Thunnus gerino,
T. thynnuz: key; cccurrences recorded.
HiraTsUKA, HrTosHI, and KAKUJI TMAIZUML
1934, E\peumentnl fishing and investigation in south-
ern waters. Prog. Rpt. Formnsa Govt.-Gen. Fish,
Expt. Sta. for 1932, Fish. Sec.. pp. #7-164. [J] [P]
Yellowfin tuna; Indo-Pacific region; length-weight
data ; fishing conditions in relation to oceanngraphy
and weather; cafch per unit of effort; distribution.

HIrATsUKA, HiTOsHI, and Kryoyr ITo.
1934. Report on experimental tuna fishing in the Celebes
Sea. Prog Rpt. Formnsa Govt.-Gen. Fish. Expt. Sta.
for 1924, pp. 1-28. [J] [P]
Yellowfin tuna: length-weight data; fishing condi-
tiong in relation to oceanography and weather;
catch per unit of effort: distribution.

HiraTsuxa, HITORHI, and SEITCHI MORITA,
1955, Correlation between length and weight of yellow-
fin tuna. Formosa Fish. Mag., No. 241, pp. $-10. [J]
[r]
Horngg, CHARLES FREDERICK.
1912. The fishes of the Pacific coast. Pp. 15-42. New
York.
Thunnus alalunga, T. macropterus, T. maculatus,
T. thynnug: distribution; figures of all except 7.
macropterus.

Huzss. CARL L.

1613. A second -record of the scombroid fish Germo
macropterus from the coast of California. Copeia,
No. 3§, p. 93.

1998, A check-list of the marine fishes of Oregon and
Washington. Jour. Pan-Puacific Res. Inst., vol. 3, No. 3,
p. 12

Germo elalunga: Oregon; recorded.
IEHTISA, SATORU.

1939. Catch of tunny in the seas south of Kyushu. Bull,
Japanese Soc. Sci. Fish, vol. §, No. 3, pp. 143144
[Je]l [P]

Thunnus orientalis: catches (nrrehted with water
temperatuire.

IKEBE, KENZO. :

1929. On the age of yellowfin tuna taken in Palau
waters. South Sea Fish. News, vol. 3, No. 10, pp. 4-8.
[J1 [P] .

Length-weight data; hody  condition; sexual ma-
turity ; age analysis based on size groups.

1940a. Age anld measurements of tunas in Palau waters.
South Sea Fish. News, vol. 4, No, 1, pp. 2 [J1 [P]

Big-eyed tuna, yellowfin tuna: length-weight data;
age analysis of yellowfin tuna hased on size groups.
1940b. Measurements of yellowfin tuna taken south of-
the Marshall Islands. South Sea Fish. News, vol, 4,
No. 2, pp. 2-5. [J] [P]
Length-weight data; age analysis based on size
groups. .
1940c. Measurements of albacore and yellowfin tuna
taken in Saipan waters. South Sea Fish. News, vol.
4, No. 5, pp. 63-67. [J] [P]
Length-weight data; age analysis,

1940d. Investigation of tunasz in Palau waters.

Sea Fish. News, vol. 4, No. 6, pp. 2-4. [J] [P]
Catch of yellowfin tuna correlated with currents.
1941a. Measuremients of yellowfin tuna from the Equa-
torial Counter Current area. South Sea TFish. News.
vol. 5, No. 3, pp. 5-13. [J] [P]
Length-weight and age data; age composition of
catches neted. :
1941b. A contribution to the study of tuna spawning
grounds. South Sea Fish. News, vol. 5, No. 4, pp.
9-12. [J] [P}
South Seas: probable tuna spawning grounds;
length-weight and age data of immature yellowfin
tuna.

1942, Report of the investigation of tuna fishing in the
Timor, Arafura, and Banda Seas, South Sea Fish.,
vol. S, No, 1, pp. 29041, [J] [P]

Big-eyed tuna, yellowfin tuna:
correlated w1th oceanography.
IxEBE, KENZG, and TAKESHI MaTSUMOTO,

1937, Progress report on experimental skipjack fishing
near Yap. South Sea Fish. News, No. 4, pp. 3-9.
[J1 [P

Skipjack: length-weight data ; sex aml hody condi-
tion recorded.
ImarzuMmr, KAKUJL -
1937. An account of the investigation of tuna fishing
grounds in the Hast Philippine Sea. Formosa Fish.
Mag.. No. 271, pp. 6-23. [J] [P]
Albacore, big-eyed tuna, yellowfin tuna: eatch per
unit of effort; distribution; sexual maturity of
yellowfin tuna.
IMAMURA, YUTAKA.
1949. The skipiack fishery.
94, [J] [P]
Aunwiz hira, A. maru, Euthynnus paito: Japan:

. description; distribution; hahits. Katswiconus
pelamiz: Japan; anatomy: description; distribu-
tion ; wigration ; spawning areas and season; food;
populations; habits; natural enemies; fishing con-
ditions in relation to oceanography.

South

fishing conditions

Text Fish., vol. 6, pp. 17-
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INANAMI, YOSHIYUKT, .

1940a. . Relationship of viscera weight to body weight in
vellowfin tuna. South Sea Fish. News, vol. 4, No. 2,
rp. 2-7. [J] [P]

1940b. Tuna fishing conditions and currents along the
eastern coast of the Palau Islands. South Sed Fish.
News, vol. 4, No. 2, pp. 7-10. [J] [P]

Big-eyed tuna, yellowfin tuna: fishing conditions
correlated with currents.

1940c. Oceanography and fishing conditions in central
Palau waters. South Sea Fish. News, vol. 4, No. 3,
pp. 5-7. [J] [P]

Big-eyed tuna. yellowfin tuna: fishing conditions
‘correlated with currents and water eolor.

1941. Oceanographic changes and fishing conditions in
Palau waters. South Sea Fish. News, vol. 5, No. 2,
pp. 2-6. [J] [P]

Skipjack. yellowfin tuna: fishing conditions corre-
lated with water temperature, currents:. salinity.
© 1942a. Oceanographic conditions and yellowfin tuna
fishing grounds in South Sea Island waters. South
Sea Fish. News, vol. 6, No. 1, pp. 2-5. [J] [P]
Location of fishing grounds correlated with cur-
rents, transparency, water color, and water tem-.
perature.

1942b. Skipjack fishing conditions in Saipan, Truk, and
Ponape. South Sea Fish. News. vol. 6, No. 1, pp. 5-7.
[J1 [P1 -

Seasonal fluctuations in commercial catch; size
composition.

1942¢. Small skipjack caught at Truk.
News., vol. 6, No. 1. p. 7. [J] [P]

Records and measurements of juveniles.

1942d. Report of grounds fished by tuna boats oper-
ating in the inner South Seas. South Sea Fish. News,
vol. 6, No. 1, pp. 7-9. [J] [P]

-Albacore, big-eyed tuna, skipjack. yellowfin tuna:
fishing conditions correlated with water tempera-
ture.

JAPANESE BUREAU OF FISHERIES.

1933. Report of the southern fisheries investigation for
1031, Bur. Fish,, Min. Agr. and For., Japanese Imp.
Gorvt.,, 96 pp. [J]1 [P]

1934. Report of the southern fisheries investigation for
1932. Bur. .Fish., Min. Agr. and For., Japanese Imp.
Govt., 347 pp. - [J] [P]

PBig-eyed tuna, yellowfin tuna: Indo-Pacific region;
distribution ; catch correlated with water tempera-
ture and transparency ; stomach contents of yellow-
fin tuna.

1935. Report of the southern fisheries investigation for
1933. Bur. Fish., Min. Agr. and For., Japanese Imp.
Govt.,, 208 pp.  [J]

South Sea Fish.

1939. Results of encouragement giiven to the exploitation .

of albacore fishing grounds during 1938. Bur. Fish.,
Min. Agr. and For., Japanese Imp. Govt., 208 pp.
[J1 [P]
Albacore: mid-Pacific region; morphometric data;
stomach contents; catch correlated with water tem-
perature and specific gravity; distribution. Big-
eyed tuna: catch correlated with water tempera-
ture; catch per unit of effort.

FISH AND WILDLIFE SERVICE

JAPANESE BURFAU OF FIsHERIES—Continued
1940. Results of encouragement given to the exploitation
of albacore fishing grounds during 1939. Bur. Fish.,
Min. Agr. and For., Japanese Imp. Govt., 173 pp.

[J1 [P]

Albacore: mid-Pacific region; morphometric data;
stomach contents; catch correlated with water tem-
perature and specific gravity; catch per unit of

effort ; distribution, )
1942. Results of encouragement given to the exploitation
of albacore fishing grounds during 1940. Bur. Figh.,,
Min, Agr. and For., Japanese Imp. Govt., 135 pp. [J]

JENKINS, OLIVER P.
1903. Report on collections of fishes made in the Ha-
waiian Islands with descriptions of new species. Bull.
U. 8. Fish, Comm. for 1902, vol. 22, p. 441,
Auxis thazard, Gyinnosardae alletterata, G. pelamis:
listed ; synonymy.

JORDAN, DAVID STARR.

1885. A list of the fishes known from the Pacific coast
of tropical America, from the Tropic of Cancer to
Panama. Proc. U. 8. Natl. Mus.. vol. 8, Ng. 24, p. 373.

Orecynus al@longa: recorded.

1923. A clasvifleation of fishes including families and
genera as far as known. Stanford Univ. Publ., Univ.
Ser.. Biol. Sei., vol. 3, No. 2, pp. 179-180.

Classification and synonymy of Thunnidae,

JORDAN, DAvID STARR, and BARTON WARREN EVEEMANN.

1896. A check-list of the fishes and fish-like vertebrates
of North and Middle America. Rpt. U. S. Fish Comm.
for 1895, p. 340.

Auwris thazard, Germo alalunga, Gymnosarde pela-
mis, Thynnus thynnus: distribution; English com-
mon names ; Synonymy. -

1905.  The aquatic resources of the Hawaiian Islands.
1. The shore fishes of the Hawaijian Islands, with a
general account of the fish fauna. Bull. U. 8. Fish
Comm. for 1903, vol. 23, pt. 1, pp. 171-175.

Auwis thazard, Germo germo. Gumnosardae allet-
teratae, G. pelamis: listed:; description; figure; syn-
onymy; Hawaiian common names for all except
A. thazard.

1926a. A check-list of the fishes of Hawalii.

Pacific Res. Inst,, vol. 1. No. 1, p. S.
Euthynnus yaito, Qermo germo, Kishinoella rara,
Neothunnus macropterus, Neothunnus n. sp., Para-
thunnue &ibi, Thunnus orientalis: recorded.

1926h. A review of the giant mackerel-like fishes,
tunnies, spearfishes. and swordfishes. Ocecas. Papers -
California Acad. Seci., No. 12, pp. 8-25.

Germo germo, Kishinoelln rare, K. zacalles n. sp..
Neothunnus catalinne n. sp., N. itosibi n. sp., N. ma-_
cropterus, N. tonggol, Parathunnus sibi, Thunnus
macecoyii, T. orientalis, T. phillipsi n. sp., and T.
saliens n. sp.: keys; description ; distribution; syn-
onymy of G. germo, P. sibi, T. maccoyii, T. orien-
talis; Japanese common names of K. rare, N. itosibi,
N. macropterus; figures of G. germo, K. 2acalles, N.
catalinge, N. itosibi, N. macropterus, P. sibi, T.
phillipsi, T. saliens.

Jour. Pan-
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JORDAN, DAvID STARR, and CHARLES HENRY GILBERT.

1881a. Descriptions of two new species of scopelid
fishes (Sudis ringens and Myctophun crenulare) from
Santa Barbara Channel, California. Proc. U, 8. Natl.
Mus., vol. 3, p. 273.
' Specimens found in food of Orepynus alalonga.

1881b. List of the fishes of the Pacific coast of the
United States, with a table showing the distribution
of the species. Proe, U. S. Natl. Mus., vol. 3, p. 456.

Orcynus alalonyge: recorded.

1882. Notes on the fishes ‘of the Pacific coast of the

United States. Proc, U. 8. Natl. Mus., vol. 4, p. 45.
Oreynus alalonga: distribution ; synonymy ; habits;
food.

JorpAN, DAVID STARR, and CArL LeaviTr HuBss.

1925. Record of fishes obtained by David Starr Jordan
in Japan, 1922. Mem. Carnegie Mus., vol. 10, No. 2,
pp. 215-221.

Auxis hire, A. tapeinosoma, Euthynnus yaito,
Germo germo, Katsuwonus vagans, Kishinoella
rara, Neothunnus macropterus, Parathunnus sibi,
Thunnus orientalis: recorded; descriptions of A.
hira, A. tapeinosoma, G. germo, K. rara, N, macrop-
terus, P. 8ibi and T. orientalis; synonymy of A.
tapeinosoma, E. yaito, @. germo, N. macropteris,
P, sibi, and T. orientalis; Japanese common names
of all but A. hira and E. yaito: key to Katsuwonidae
and Thunnidae.
JORDAN, DAVID STARR, and ERlc KNIGHT JORDAN.

1922, A list of the fishes of Hawaii, with notes and
descriptions of new species. Mem, Carnegie Mus., vol,
10, No. 1, pp. 31-33.

Auzis tharzard, Euthynnus alleteratus, H. pelamis,

Germo alalunga, G. argentivittatus, G. macropterus,

Q. sibi, Thunnus orientalis, T. thynnus: listed;

descriptions of @. alalunga, G. macropterus, G. sibi,

and 7. orientalis; Hawaiian common names of H.

alleteratus, B. pelamis, and G. macropterus.
JORDAN, Davip STaRrR, and CHABLES METZ,

1913. A catalog of the fishes known from the waters of

Korea. Mem. Carnegie Mus., vol. 6, No. 2, p. 26.
Auzis thazard: Japanese common names; distribu-
tion.

JORDAN, DAVID STARR, and ALVIN SEALE.

1906. The fishes of Samoa. Bull. U. S, Bur. Fish., vol.
25, p. 228,

Auxis thazard, Qermo yer mo, G. macropterus,
Gymnosarda alleteratq_,_ @G, pelaimis: distribution.
JorpAN, DAVID STARE, and J. O. SNYDEE.

1900. A list of fishes collected in Japan by Keinosuke
Otaki, and by the United States Steamer Albatross,
with deseriptions of fourteen new species. Proc.
U. 8. Natl. Mus., vol. 22, p. 352.

Auwis thazard and Thunnus schiegeli: listed.

1901. A preliminary check list of the fishes of Japan.
Annot. Zool. Jap., vol. 3, pts. 2 and 3, p. 64.

Auris tapeinosoma, Germo macropterus, G. sibi,
Gymnosarda affinis, G. alleterata, Thunnus schle-
geli: listed ; Japanese common names.

JORDAN, DAvID STARR, and EnwIN CHAPIN STARKS.
1907. Notes on fishes from the island of Santa Catalina,
southern California. Proc. U. 8. Natl. Mus., vol. 32,
pp. 69-70.
Germmo macropterus:
tien; figared.

records; synonymy: descrip-
Guimnosarde pelamig: distribution.
JorcAN, DAVID STARR, 8, Tanaxa, and J. O. SNYDER.
1913, A catalogue of the fishes of Japan. Jour. Coll
Sci., Imp. Univ. Tokyo, vol. 33, art. 1, pp. 119121
Auxis thazard, Buthynnus alleteratus, E. vagans,
Thunnus alabmge, T. macropterus, T. thunnus:
'synonymy; distribution ; Japanese common names;
A, thazard and E. alleteretus figured.

KAGOSHIMA PREFECTURAL FISHERIES EXPERIMENT STATION.
1925. Experimental skipjack fishing. Prog. Rpt. Kago-
shima Pref. Fish. Expt. Sta. for 1923, pp. 1-37. [J]

[P]

Ryukyu Islands; skipjack fishing conditions corre-
Inted with water temperature ; length-weight, girth
data.

1926a. Experimental skipjack fishing, Prog. Rpt. Kago-

shima Pref. Fish. Expt. Sta. for 1924, pp. 1-51. [J]

[P]

Ryukyu Islands; skipjack fishing conditions corre-
lated with water temperatures; length-weight and
girth data: records and descriptions of scombroid
juveniles (also reported in Kishinouye, 1926).
1926h. Experimental longline fishing for tuna. Prog.

Rpt. Eagoshima Pref. Fish. Expt. Sta. for 1924,

pp. 52-66. [J] (P]

_ Big-eyed tuna, skipjack, yellowfin tuna: Ryukyu
Islands; catches correlated with water tempera-
ture.

1927a. Experimental longline fishing for tuna. Prog.

Rpt. Kagoshima Pref. Fish. Sta. for 1925, pp. 38-53.

[I1 [Pl
Albacore, big-eyed tuna, black tuna, yellowfin tuna:
Ryukyu Islands; catches correlated with water
temperature,

1927b. Experimental skipjack fishing. Prog. Rpt. Kago-

shima Pref. Fish. Expt. Sta. for 1925, pp. 1-3S. [J]

[P]

Ryukyu Islands; skipjack fishing conditions corre-
lated with water temperature and currents; length-
weight and girth data; records and descriptions
of scombroid juveniles (also reported in Kish-
inouye 1926).

1928a. Experimental gkipjack fishing, Prog. Rpt. Kago-

shima Pref. Fish. Expt. Sta. for 1928, pp. 1-22. [J]

[Pl .

Ryukyu Islands; skipjack catch correlated with

water temperature and currents; leng'thiweight and

girth 'data ; release records of tagged fish.
1928b. Experimental longline fishing for tuna. Prog.
Rpt. Kagoshima Pref. Fish. Espt Sta. for 1926, pp.
22-37. [J] [P1.

Albacore, big-eyed tuna, black tuna, yellowfin funa:

Ryukyu Islands; catches correlated with water

temperature,
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KAGOSHIMA PREFECTURAL FISHERIES EXPERIMENT STaA-
TIo0N—Continued
1929a. Experimental skipjack fishing. Prog. Rpt. Kago-
shima Pref. Fish. Bxpt. Sta. for 1927, pp. 1-20. [J]
[P]
Ryukyu Islands; skipjack catch correlated with
water temperature; length-weight and girth data.
1929h. Experimental longline fishing for tuna. PFProg.
Rpt. Kagoshima Pref. Fish. Expt. Sta. for 1927, pp.
2034, [J] [P] .
Big-eyed tuna, yellowfin tuna: Ryukyn Islands;
catches correlated with water temperature.
1930a. Experimental skipjack fishing. Prog. Rpt. Kago-
shima Pi-ef. Figh. Expt. Sta. for 1928, pp. 1-18.
31 [P]
Ryukyu Islands; slnprnck catch correlated with
water temperature.
1930b. Experimental longline fishing for tuna. Prog.
Rpt. Kagoshima Pref. Fish, Expt. Sta. for 1928, pp.
15-31. [J] [P]
Albacore, big-eved tuna, yellowfin tuna: Ryukyu
Islands ; catehes correlated with water tetnperature,
1930¢. Experimental fishing by small motor vessels:
Experimental longline fishing for albacore. Prog. Rpt.
Kagnghima Pref. Fish. Expt. Rta for 1928, pp. 54-60.
[J1 [P]
Albacore, big-eyed tuna, black tuna, yellowfin tuna:

Ryukyu Islands; catches conelfited with water

temperature.
1931a. Experimental skipjack fishing. Prog Rpt I\ago—
shima Pret., Fish. Expt. Sta. for 1929, pp. 1-16.
[J1 [P] :
tyukyu Islands ; skipjack cateh correlated with wa-
ter temperature. .
1931b. Experimental longline fishing for tuna. Prog.
Rpt. Kagoshima Pref. Fish. Expt. Sta. for 1929, pp.
16-30. [J] [P]
Alhacore, big-eyed tuna, yellowfin tuna: Ryukyu
Islands : catehes correlated with water temperature.
1932a. Experimental skipjack fishing. Prog. Rpt. Kago-
shima Pretf., Fish. Expt. Sta. for 1930, pp. 1-20.
[J1 [P]

Ryrukyu Islands; skipjack fishing conditions corre-
lated with water temperature. .
1932b. Experimental longline fishing for tuna. Prog.
Rpt. Kagoshima Pref. Fish. Expt. Sta. for 1930, pp.

21-23. [J] [P]
Albacore, big-eyed tuna, black tuna, yellowfin tuna :
Ryukyu Islands; ecatches correlated with water
temperature. '
1932¢. Experimental Iongline fishing for albacore and
pole and line fishing for mackerel. Prog. Rpt. Kngo-
shima Pref. Fish. Expt. Sta. for 1930, pp. 64-59.
[J1 [P]
Ryukyu Islands; albacore cateh correlated with wa-
ter temperature. :

FISH AND WILDLIFE SERVICE

KaGosHIMA PREFECTURAL FISHERIES EXPERIMENT STaA-

TIoN—Continued

1933a. Investigation of skipjack fishing. Prog. Rpt.
Kagoshima Pref. Fish. Expt. Sta. for 1981, pp. 1-16.
[J1 [P]

Ryukyu Islands, Philippine region ; skipjack fishing
conditions correlated with water temperature,
1933b. Experimental longline fishing for tuna. Prog.
Rpt. Kagoshima Pref. Fish. Expt. Sta, for 1931, pp.
16-23. [J] [P] '
Albacore, big-eyed tuna, yellowfin tuna: Ryukyu
Islands; catches correlated with water tempera-
" ture.

1035. Investigation of skipjack . fishing. Prog. Rpt.
Kagoshima Pref. Fish. Expt. Sta. for 1933, pp. 1-12.
[J1 [F]

Ryukyu Islands: skipjack fishing conditions corre-
lated with water temperature.

1936a. Investigation of skipjack fishing. Prog. Rpt.
Kagoshima Pref. Fish. Expt. Sta. for 1934, pp. 1-16.
[J1 [P]

Ryukyu Islands; skipjack fishing conditions corre-
lated with water temperature ; length-weight data.
1936h. Investigation of the migration of important
fishes. Prog. Rpt. Kagoshima Pref. Fish. Expt. Sta.
for 1934, pp. $6-87. [J] [P]
Ryukyu Islands ; release records of tagged skipjack.

1937. Investigation of skipjack fishing. Prog. Rpt.
Kagoshima Pref. Fish. Expt. Sta. for 1935, pp. 1-S.
[J1 [P}

Ryukyu Islands; sklpjack catech correlated with
water temperature; length-weight data; size com-
position of catch.

1938a. Investigation of skipjack fishing. Prog. Rpt.
Kagoshima Pref. Fish. Expt. Sta. for 1936, pp. 1—4
1 [P

Ryukyu Islands; skmjack length- welght data.
1938h. Investigation of the nnglanun of important
fishes. Prog. Rpt. Kagoshima Pref. Fish. Lxpt. Sta.
for 1936, p. 89. [J] [P]
Ryukyu Islands: release records of tagged skipjack.
1939a. Investigation of skipjack fishing. Prog. Rpt.
Kagoshima Pref. Fish. Expt. Sta. for 1937, pp. 1-3.
[J]1 [P]
Ryukyu Islands; skipjack length-weight data.
1939b. Investigation ‘of the migration of important
fishes. Prog. Rpt. Kagoshima Pref., Fish. Expt. Sta.
for 1937, p. 69. [J] [P]

" Ryukyu Islands ; release records of tagged skipjack.

1940a. Experimental skipjack fishing. Prog. Rpt.
Kagoshima Pref. Fish. Expt. Sta. for 1938, pp. 1-3.
[J1 [P]

Ryukyu Islands: skipjack length-weight data.
1940b. Investigation of the migration of important
fishes. Prog. Rpt. Kagoshima Pref. Fish. Expt. Sta.
for 1938, p. 43. [J] [P]
Ryukyu Islands; release records of tagged skipjack.
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KAGOSHIMA PREFECTURAL FISHERIES EXPERIMENT STA-.

TION—Continued :
1941. Investigation of sgkipjack fishing. Proz. Rpt.
Kagoshima Pref. Fish. Expt. Sta. for 1939, pp. 1-3.
[J1 [PY-
Ryukyu Islands; skipjack length-weight data.
Kananmura, Masanmy, and KAxKoIr IMATZUMI,

1935. Report on experimental fishing by the Shonan
Maru in 1935 : Report of experimental longline fishing
for tuna in eastern Formosan waters. Formosa
Govt.-Gen, Fish.. Expt. Sta. Publ., No. 3, pp. 165202,
71 [P

Big-eyed tuna, yellowfin tuna: length-weight data;

body temperatures; sexual maturity; catch per

unit of effort: fishing conditions in relation to

oceanography and weather ; distribution.
Kavamura, MasaMi, and Haroo Yazaxgy,

1940a. Report on experimental fishing by the Shnuqn

Maru in 1937: Investigation of tuna longline fishing

.grounds in the East Philippine Sea. Formosa Govt.-
Gen. Fish, Expt. Sta. Publ,, No. 21, pp. 1-65. [J] [P]
Albacore, big-eyed tuna, skipjack, yellowfin tuna:
catch per unit of effort; distribution of yellowfin,
big-eyed tuna, and skipjack: yellowfin tuna: stom-
ach contents: . body temperature and relation to
water temperature; length-weight data; body con-
dition; age analysis; sexual maturity ; fishing con-

ditions in relation to oceanography and weather.

1940b. Report of the investigation of fishing grounds by
the Shonan Maru in 1937 : Inveitigation of tuna long-
line fishing grounds in the South China Sea. Formosa
Govt.-Gen, Fish. Eq)t Sta. Publ No. 21, pp. 67-117.
[J1 [P}

Albacore, skipjack, yellowﬁn tana: rhstnbutlon'
cateh per unit of effort; fishing conditions in rela-
tion to oceanography and weather: albacore, yel-
lowfin tuna: stomach contents: body temperature;
length-weight data; body condition; age analysis:
sexual maturity.

KaT0, GENJI.

1940, An account of longline fishing for tuna. South
Sea Fish. News, vol. 4, No. 7, pp. $-10. [J] [P]

Sexual maturity of yellowfin tuna noted.
KAwaMURA. HYGZO.

1939, Observations on oceanography and fishing condi-
tiong in Palan waters., South Sea Fish. News, vol. 3,
No. 1, pp. 2-6. [J] [P]

Fishing conditions for yellowfin tuna and skipjack
correlated with oceanography.
KAwANA, TAKESHI,

1934, Tuna fishing in relation to oceanographic condi-
tions. Prog. Rpt. Hokkaido Fish. Expt. Sta., vol. 31,
pp. 1-180.  [J] [P]

Thynaus orientalis: Japan; fishing conditions cor-
related with astronomical and oceanographic fac-
tors ; tagging : gize composition of commercial cateh.

1937. The catch of tunny, Thunnus orientalis T. and &,
off Kushiro, Hokkaido, in relation to the vertical
difference in water temperature. Bull. Japanese Soc.
Sei. Fish., vol. 6, No. 2, pp. 73-74. [JE] [P]

Kipa, TAKEO.

1036, On the surface temperature of water in the tunny
fishing grounds off Kushiro and Urakawa in summer,
Bull. Japanese Soc. Sci. Fish., vol. 5, No. 2, pp. S7-90.
[JE]

Thynnug thynnus: fishing conditions correlated
with water temperature; size composition of
schools; habits.

KiMurA, KINOSUKE,

1932, Growth curves of blue-fin tuna and yellow-fin tuna
based on the catches near Sigedera, on the west coast
of Prov. Idu. Bull."Japanese Soc. Sci. Fish, vol. 1,
No. 1, pp. 1-4. [Jel [P]

Neothunnus macropterus, Thunnus orientalis:
growth rates determined from size groups.

1935, Statistical analysis of the cateh by keddle nets,
along the coast of Surugn Bay. Rec. Oceanogr. Works,
vol. 7, No. 1, pp. 1-36. [JE]

Growth of Neothunnus macropterus;
s groups of Thunnug orientalis,

1941. Skipjack fishing. Fish. Technol. Lect. Ser., No. 4,
36 pp. [J] '

Pacific Ocean ; distribution; migration ; eatch corre-
lated with water temperature; age and size composi-
tion of commercial catches.

1942a. Tuna and spearfish fishing conditiens., Fish.
Technol. Lect, Ser., No. 5, 122 pp.  [J]

Albacore, big-eyed tun:a, yellowfin tuna: Japan,
Indo-Pacific region, South Seas: fishing conditions
correlated with water temperature; age and size
composition ot albacore and. yellowfin tuna.

1942h. Oceanic resonrces: Offshore fisheries. Sci. Sea,
vol. 2, No. 3, pp. 142-147. [J] [P]

Albacore, black tuna, skipjack: Pacific Ocean; dis-
tribution ; migration; distribution of big-eyed tuna
and yellowfin tuna.

1949. Atlas of skipjack ﬁshmg grounds—with data on
the albacore grounds. Kuroshio Publ. Co., Tokyo,
44 pp. [J] '

Japan; catches of albacore and skipjack correlated
with surface water temperature.

age and size

Kimuea, KINOSUKE, and Kazumy Isarrn’

1933, Statistical analysis of the catch at the north-
eastern end of Surugu Bay. Bull. Japanese Soc. Sci.
Fish., vol. 2, No. 2, pp. 69-79. [Je]

Catches of yellowfin tuna correlated with water
temperature,
KIisHINOUYE, KAMAKICHI.

1895. Food of tunas and honitos.
p. 111. [J]

1915a. Studies on the mackerels, cybiids, and tunas.
Proe. Sei. Fish. Assoc,, vol. 1, No. 1, pp. 1-24.- [J] [P]

Awxis hire n. sp., A. mary n, sp., Evthynnus yuito

n. sp., Katsuwonug pelamys n. sp.,
lunga, T'. macropterus, T, mebechi n. sp., 1. orien-
talis, T. rarus n. sp.: internal anatomy ; classifica-
tion ; description ; distribution ; keys; Japanese com-
mon names ; figures; spawning of 7. ericntalis and
A. maruy; food and habits of tunas in general.

Zool. Mag., vol. T,

Thurnug ala- -
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KisHINOUYE, KAMAKICHI—Continued

1915Db. Anatomical aspects of dark muscle. Proc. Sci.

Fish. Assoc., vol. 1, No. 2, pp. 128-136. [J] [P]
Albacore, big-eved tuna, black skipjack, black tuna,
frigate mackerel, Neothunnus rarus, skipjack, yel-
lowfin tuna: anatomy and vascular system of lat-
eral musculature described ; figured in part for all
except big-eyed tuna and N. rarus.

1917a. A new order of the 'Leleostomi.

Assoc,, vol, 2, No. 2, pp. 1=+ [J] (P]
Classification ; description of internal anatomy of
order Plecostei and families Thunnidae and
Katsuwonidae.

1917b. The food of tunas. Proc. Sci. Fish. Assoc., vol.
2, No. 1, pp. 106-108, [J] [P]

Albacore, big-eyed tuna, skipjack, yellowfin tuna:
stomach c_-outents;'juvenile albacore, big-eyed tuna,
skipjack, and Auxis mary recorded from stomachs
of adults.

1918. Amount of blood in the dark muscle and other
muscles of the Plecostei. Proe. Sei. Fish. Assoc., vol.
2, No. 3, pp. 250-260. [J] [P]

Blood content of dark lateral musele of big-eyed
tuna and skipjack compared.

1919a. Studies on the Plecostei. Proe. Sci. Fish. Assoe,,
vol. 2, No. 4, pp. 269-274. [J1 [P]

Evolution of various tuna species based on internal
anatomy ; vascular system and anatomy of lateral
musculature of Thunnidae and Katsuwonidae ; and
‘vascular plexuses of albacore, big-eyed tuna. black
skipjack, black tuna, frigate mackerel, skipjack,
and yellowfin tuna figured.

1919b. The larval-and juvenile.stages of the Plecostei.
Proe. Sci. Fish. Assoc., vol. 3, No. 2, pp. 49-53. (J1
[P]

Black skipjack, black tuna, skipjack: western
Pacific ; juveniles recorded and described ; markings
of young Scombroid fishes mentioned; Liitken's
“albacore” juveniles and Giinther's “black skip-
jack” juvenile described and figured. .
1919¢. Black skipiack from Mexico. Proe. Sei.

Assoc., vol. 3, No. 2, p. 113. [J] [P]
EButhynnus lincatus: Mexico; recorded and de-
scribed as a new species.

1921, Tunas of the American coast.
Assoc., vol. 3, No. 3, p. 239. [J] [P]

Anatomical differences between American bluefin
tupa and Japanese black tuna noted.
1922a, Air bladders of Thunnidae. Proe. Sci.

Assoe., vol. 8, No. 4, p. 304, [J] [P]

Albacore, big-eyed tuna, yellowfin tuna: air-blad-
ders described; recorded and described for black
tuna.

1922h. Carangid-like markings of skipjack. Proe. Sei.
Fish, Assoc., vol. 3, No. 4, pp. 304-305. [J] [P]

Unusual markings on one specimen 1ecmded and
described.

1922¢. Black skipjack also found in Japan Sea.
Sei. Fish. Assoc., vol. 3, No. 4, p. 805. [J] [P]

Digtribution record.

Proe. Sci. Fish.

Fish.

Se¢i. Fish,

Proc.

Fish.

Proc.

FISH AND WILDLIFE: SERVICE

KISHINOUYE, KAMAKICHI—Continued

1923, Contributions to the comparative study of the so-
called Scombroid fishes, Jour. Coll. Agr., Imp. Univ.
Tokyo, vol. 8, No. 3, pp. 293—475. [P]

Auxis hira, A. marn, Euthynnus lineatus, E. yaito,
Katsuwonus pelamis, Neothunnus macropterus, N.
rarus, Parathunnus mebachi, Thunnus germo, T.
orientalis; anatomy; bibliography: classification;
description; distribution; figures; food; habits;
keys; Japanese common names; synonymy ; growth -
of N. macropterus, T. germo, T. orientalis; enemies
of T. orientatis; migration of K. pelamis, T. germo,
T. orientalis; parasites of H. yaito, K. pelmmis, N.
macropterus, P. mebachi; spawning of E. yaito, K.
pelamis, N. macropterus, T. orientalis; young of
A, maru, B, ynito, K, pelamnis, T. germo, T. orientalis.
1924, Observations on skipjack fishing grounds. Proc.
Sci. Fish. Assoc., vol. 4, No. 2, pp. 87-92. [J] [P]
Auxis maru, Evthynnus yatito, Katsuiwonus pelamis,
INeothunnus macropterus: Ryukyu Islands; rec-
ords and descriptions of juveniles.

1926. An outline of studies of the Plecostei (tuna and
skipjack) in 1925. Proc. Sci. Fish. Assoc,, vol. 4,
No. 38, pp. 125-13%7. [J]1 [P]

Awris gsp., Katsuwonus pelamis, ?Neotlz.un-nus ma-

cropterus, Parethunnus mebachi: Ryukyu Islands;

juveniles recorded. described, and figured.
KITAHARA, T.

1897. Scombridae of Japan.

Tokyo, vol. 6, pp: 1-3. [C]
Thynnus germo, T. macropterus, T. pelamys, T. 8ibi,
T. thunnina, T. thynnus: figures,

KocHI PREFECTURAL FISHERIES EXPERIMENT STATION.
1923a. Oceanographic observations and search for skip-

jack fishing grounds. Prog. Rpt. Kochi Pref. Fish.

Expt. Sta. for 1921, pp. 1-+.  [J] [P]
Japan; skipjack fishing conditions correlated with
oceanographic factors.

1923b. Oceanographic observations and search for tuna
fishing grounds. Prog. Rpt. Kdchi Pref. Fish. Expt
Sta. for 1921, pp. 5-15. [J] [P]

Albacore, big-eyed tuna, yellowfin tuna : Japan; mi-
gration; vertieal distribution.

1924. Oceanographic observations and search for .tuna
fishing-grounds. Prog. Rpt. Kdchi Pref. Fish. Expt.
Sta. for 1922, pp. 39—49. [J]1 [P]

Albacore, big-eyed tuna, black tuna, yellowfin tuna:
Japan; migration; vertical distribution,
KopaMma, MasaaARU, KIvosaI I1zuka, and TosAI HARADA.

1934. Weight ratio of various body parts and analyses
of the normal constituents of fresh flesh of important
South Sea fish. Prog. Rpt. Formosa Govt.-Gen. Fish.
Expt. Sta. for 1932, Technol. Seec,, pp. 1-6 [J] [P]

Skipjack and tuna examined.
KuMaMOTO PREFECTURAL FISHERIES EXPERIMENT STATION.

1946. Experimental pole and line fishing for skipjack.
Prog. Rpt. Kumamoto Pref. Fish. Expt. Sta. for 1942,
1943, 1944, pp. 3-5. [J1 [P] )

Ryukynu Islands; skipjack fishing conditions corre-
lated with water temperature,

Jour, Imp. Fish. Bur.,
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KuMmaTa, T., ET AL.

19041, Illustrated atlas of edible marine animals and
plants of the South Seas. Nissan Fish. Res. Sta.,
Odawara, pp. 62-65. [J]

Katsuwonus va gans, Neothunnus macroplerus,
Parathunnus mebachi: distribution: English and
Japanese common names; figures: Dutch and Ma-
layan common names of N. macropterus and P.
mebachi.

KURONUMA, ' KATSUZO.

1940, A young of ccean sunfish, Mola mola, taken from
the stomach of Germo germo, and a specimen of
Masturus lenceolatus as the second record from Jap-
anese waters. Bull. Biogeog. Soc. Japan, vol. 10, No.
2, pp. 25-28. [JE]

Stomach contents of Germo germo noted.

LacEPEDE, BERNARD GERMAINE XTIENNE.

1829, Histoire naturelle des poissons, Tome III. In:
Oeuvres du Comte de Lacépéde., Vol. T, pp. 278, 285—
220. Paris. [C]

LessoN, RENE PRIMEVERE.

1830. Voyage autour du monde, exécuté par c-nler du
roi, sur la corvette de sa majesté, “La Coquille”,
pendant les années 1822, 1823, 1524, 1825. Zoologie,
vol. 2, pt. 1, pp. 162-166. Paris. [C]

Thynnus vagens: deseription ; distribution ; figured.
Lorp, CLIVE.

1927, A list of the fishes of Tasmania.

Res, Inst., vol 2, No. 4, p. 15.
Auxis thazard, Thunnus maccoyi: listed.

Jour. Pan-Pacific

LUTKEN, CHRISTIAN FREDERICK.
1880. Spolia Atlantica. Vidensk. Selskr. Skr., 5 Ser.,
vol. 5, No. 11, pp. 460—483, 595597 (French resume).
Classification and synonymy of Orcynius spp. and
Thimnus spp. ; juveniles of 0. germo described and
figured.

MACLEAY, WILLIAM.
1881, Descriptive catalogue of Australian fishes, vol. 1,
pp. 191-192. Sydney. [C]
Thynnus afinis, T. maccoyi, T. pelamys: descrip-
tion; distribution.

MANTER, HAROLD W.

1940. Digenetic trematodes of fishes from the Galapagos -

Islands and the neighbouring Pacifiec. A. Hancock
Pacific Exped., vol. 2, No, 14, p. 448,
Gumnosarda alletterata and @. pelamis listed as

hosts.

Magr, JoN C.

1948. Observations on the spawning of oceanie skipjack
(Katsuwonus pelamis) and yellowfin tuna (Neothun-
nus macropterus) in the Northern Marshall Isiands.
U. 8. Fish and Wildlife Serv. Fish. Bull., vol. 51, No.
44, pp. 201-206.

Kutsuwconus pelemis: Marshall Islands; records
and descriptions of juveniles; ova measurements.
K, pelanis, Neothunnus macropterus: spawning;
length, sex, maturity data.

920179° '

MARR, JOHEN C and MILKER B. SCHAEFER.

1949, Definitions of body dimensions used in deeenb-
ing tunas. U. 8. Fish and Wildlife Serv. Fish. Bull.,
vol. 51, No. 47, pb. 241244,

MarTIN, CLARO.

1935, Tuna fishing and long-line fishing in Davao Gulf,
Philippines.. Philippine Jour. Sei., vol. 67, No. 2, p.
189. .

Katsuwonus pelamis, Neothunnus itosibi, N. mac-
ropterus: listed in commercial catch.
MARUKAWA, HISATOSHI :

1939. Fisheries of the South Sea Islands: Natmal food
of skipjack and tunas. South 8ea Fish., vol. 5, No.
7.pp- 1214, [J]1 [P] :

Yellowfin tuna: stomach contents; juveniles of
Aweis thagard, Katswwonus pelainis, and Parathun-
nus sibi mentioned as food of tunas.

" MaTsuBARA, KIYOMATSU.

1943, Southern fishes.

11-14. [J] [P]
Albacore, big-eyed tuna, black tuna, yellowfin tuna:
South Seas: distribution: yellowfin tuna: descrip-
tion ; skipjack : distribution ; migration; sexual ma-
turity in Indo-Pacific region ; rize difference between
South Seas and Japanese skipjack,

Marsur, Krzd.

1942a. Gmwth water and fat content of the brain of
skipjack and tuna. South Sea Sci,, vol. 5, No. 1, pp.
106-116. [J] [P]

Skipjack and yellowfin tuna.

19425, On the gonads of skipjack from the adjacent
waters of Palau. South Sea Sei., vol. 5, No. 1, pp.
117-122, [J] [P]

Gonad weight used as a criterion of sexual matu-
rity: gonads figured.
MATSUMOTO, TAXESHI

1937. An investigation of the skipjack fishery in the
waters of Woleai Island. South Sea Fish. News, No.
3, pp. 24.. [J] [P]

Release of tagged skipjack recorded; migration.
McCvLLocH, ALAN R.

1922, Check list of the fishes and ﬁsh like animals of
New South Wales, Part III. Australian Zool, vol. 2,
pt. 3. pp. 104-105.

Auzis ramsayi. A. thazard, Buthamnus alletteraia,
E. pelamis, Thunnus germo, T. maccoyi: listed;
synonymy : key: figures of A. thazard, E. pelamis,
and T. maccoyi.

MEeEK, SETH E., and SAMUEL F. HILDEBRAND.,

1923. The marine fishes of Panama. Part I. Publ.

Field Mus. Nat. Hist., vol. 15, No. 215, pp. 314-316.
Auzis thazard, Germo alalunga, Gymnosardae alle-
terata, @. pelamis, Thunnus thynnus: description;
distribution ; key: synonymy. ’

MEeTz, CHARLES WILSON.

1912, The fishes of Laguna Beach, Calif, 1.

Laguna Marine Lab., vol. 1, p. 32. [(C]
Germo alalunga, Thunnus thunnus: recorded.

Formosa Fish, Mag., No. 334, pp.

Ann. Rpt.
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Mie PREFECTURAL FISHERIES EXPERIMENT STATION.
1930a. Investigation of skipjack fishing grounds and
guidance in fishing. Prog. Rpt. Mie Pref. Fish. Expt.
Sta. for 1927, pp. 1-15. [J] [P]
Japan; skipjack fishing conditions correlated with
water temperatures and specific gravity.
1930b. Skipjack fishing and oceanographic conditions.
Prog..Rpt. Mie Pref. Fish. Expt. Sta. for 1927, pp.
15-17. [J] [P]
Japan; skipjack fishing conditions correlated with
water temperature and specific gravity.
1980¢. Investigation of tuna fishing grounds and guid-
ance in fishing. Prog. Rpt. Mie Pref. Fish. Expt. Sta.
for 1927, pp. 18-33. [J] [P]
. Albacore, big-eyed tuna, black tuna, yellowfin tuna :
Japan; fishing conditions correlated with water
temperature and specific gravity.

19304. Investigation of skipjack fishing grounds and

guidance in fishing. Prog. Rpt. Mie Pref. Fish, Expt.
Sta. for 1928, pp. 1-1S. [J] [P]
Japan; skipjack fishing conditions correlated with
water temperature and specific gravity.

1930e. Investigation of tuna fishing grounds and guid-
ance in fishing. Prog. Rpt. Mie Pref. Fish. Expt. Sta.
for 1928, pp. 19-83. [J1 [P]

Albacore, big-eyed tuna, black tuna yellowfin tuna:
Japan; fishing conditions correlated with water
temperature and specific gravity.

Micrra, M., and K, ARARAWA.

1948, Melanophorhormone of fishes. Contrib. Cent.
Fish. Expt. Sta. Japan (1946-194S), No. 39, pp. 241—
244, [Jel

Frigate mackerel, skipjack, Thunnus orientelis,
yellowfin tuna: melanophorhormone content of
pituitary glands tabulated : proportional weights of
various parts of 7. orientalis brain ; brain of yellow-
fin tuna figured.

MiNEg, TaTs0z0, and SATORU IEHISA,

1040. Appearances of the groups of Thunnus onem‘alzs
(T. and 8.) in the seas south of Kyushu. Bull. Japa-
nese Soe. Sci. Fish., vol. 8, No. 6, pp. 292-294, [Je] [P]

Size composition of commercial catch.
MryaMa, YOSHIMICHI. and IsaMU OSAKARE.

1935. On the character of the fats obtained from the
‘various bodily parts of fishes. Bull. Japanese Soc.
Sei. Fish., vol. 7, No. 2, pp. 105-108. [Je] [P]

Katsuwonus vagans. Porathunnus sibi, Thunnus
orientalis: chemical analysis of fats. ’

1940, Note on the vitamin oil contained in the liver of
fishes. Bull, Japanese Soc. Sei. Fish,, vol. 9, No. 1,
pp. 16-20. [Je] [P]

Big-eyed tuna, black tuna, skipjack, yellowfin tuna:
chemical analysis of liver and liver oil.

Mrvama, YosHIiMmicHI, KuMan SArUyva, and TAKAYosHI

HASEGAWA. .

1939. On the characters of the fats obtained from vari-
ous hody parts of fish, III. Bull. Japanese Soc. Sci.
Fish., vol. 8, No. 4, pp. 185-186. [Je] [P]

Thunnus macropterus: South Seas; chemical amly-
siz of various body parts; length-weight data, sex,
and stomach contents of specimens recorded.
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MIvAUCHI, SAICHI
1915. Chemical studies of the dark lateral muscle. Proc.
Sei. Fish. Assoc,, vol. 1, No. 1, pp. 35-149. [J]
Albacore, big-eyed tuna, black skipjack, black tuna,
skipjack: chemical analyses of flesh and dark
muscle. -

Mor1, TAMEZ0.
1928. A catalogue of the fishes of Korea.
Pacific Res. Inst., vol. 3. No. 3, p. 5. [Je]
Auxris thazard, Thunnus orientalis: listed.

Jour, Pan-

NAxAMURA, HIROSHI,

_1935. Tber intersexualitiit bei Katswivonus pelumis
-(Linn.). Trans. Nat. Hist. Soc. Formosa, vol. 25.

No. 141, pp. 197-198. [J]
Example of herinaphroditism recorded and de-
seribed.

1936. On the food habits of yellowiin tuna, Neothunnus
macropterus (Schlegel), from the Celebes Sea. Trans.
Nat.” Hist. Soe. Formosa, vol. 28, No. 148, pp. 1-S.
[d1 [P]

Analyses of stomach contents; length-weight data.

1938. Preliminary report on the habits of the black tuna,
Thunnus orientaliz ($chlegel). Zool. Mag., vol. 50, No.
5, pp. 279-281, pls. 1-8. - [J] [P] ’

Description and figure of mature egg; gonads fig-
ured; distribution; sexual maturity; spawning
areas and season.

1939a. Notes on the differences between Neothunnus
macropterus and Neothunnus itosibi, Formosa Fish.

- Mag., No. 288, pp. 27-32. [J] [P]
Neothunnus macropterus: classification; morpho-
-metric data ; synonymy ; Neothunnus compared with
Semathunnus.

1939b. Report on the investigation of Thunnidae in
Formosan waters. Formosa Govt.-Gen, Fish. Expt.
Sta. Publ,, No. 13, pp. 1-15. [Je] [P]

Auxis hira, A. maru, Euthynnug yaito: classifica-
tion; Japanese common names; synonymy. Katsu-
wonws  pelamiz, Kishinoella rara. Neothunnus
macropterus, Parathunnus mebachi, Thunnus germo,
T. orientalis: classification; description; distribu-
tion ; synonymy; Japanese common names; figures
of all except N. snacropterus, P. mebachi, and T.
germo. N. macropterus: spawning: morphometric
data ; compared externally with N. ifosibi and Sema-
thunnus guwildi. K. rare compared externally with
K. zaculles; spawning -of 7. orientalis.

1941. On the body temperatures of some species of
Thunnidae and Istiophoridae. Proe. Sci. Fish. Assoc,,
vol. 8, No. 3, 4, pp. 266-263. [J]1 [P]

Yellowfin tuna: Formosa; body temperatures cor-
related with water temperatures.

© 1948. Tunas and spearfishes. Seci. Sea., vol. 8, No. 10,

pp. H5-159. [J]

Neothunnus macropterus, N. rarus, Parathunnus
mebachi, Thunnus germo, T. orientalis: classifica-
tion ; distribution; food ; Japanese common names ;
migration; spawning.
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NaxAMURA, HirosHI-—Continued
1949, Tunas and tuna fishing. Takeuchi Bookstore,
Tokyo, April, 1949, 115 pp.  [J] [(P1
Germo germo, Neothunnus macropterus, N, rarus,
Parathunnus mcbacehi, Thunanus orientaliz: bibli-
ography: anatomy; classification; descriptions;
distribution ; food: habits; keys; figures; Japanese
commoen names; synonypy; migration of G. germo

and 7. orientalis; spawning of N, macropterus, .

T. orientalis; description of T. orientalis eggs: G.
germ.b. N. macropterus, P. mebachi; cateh per unit
of effort; fishing conditiong in relation to ocean-
ography. ’

- NAKAMURA RESEARCH STAFF.

1949, Report of the investigation of. skipjack and tuna
resources. Cent. Fish. Expt. Sta. Rpt., No. 1 (for
1M, Tpp. I

Katsuwonus pelamis: Japan; morphometrie data;
counts of meristic characters; size composition
and sex ratio of commercial cateh ; sexual maturity ;
stomach contents; gonad weights; egg counts.

NicHOLS, JOEN TREADWELTL, and Francesca R. LAMoNTE.
1941, Yellowfin, Allison's and related tunas. Ichth.
Contrib. Internatl. Game Fish Assoc., vol. 1. No. 3,
pD. 27-32.

Neothunnus elbacora, N. allisoni, N. catalinae, N.
rarus; classification; description ; English common
names; key; synonymy; provisional subspecies,
- Neothunnus albacore albacora, N. albucora ma-
cropterus, N. allisoni allisoni, N. allisoni itosibi,

and N. rarus zucalles, proposed.

NiceoLs, JOHN TREADWELL, and RoreRT CUSHMAN
MURPHY.
1922, On a collection of marine fishes from Peru. Bull,
American Mus. Nat. Hist., vol. 46, art. 9, pp. 503, 507.
Germo argentivitictus: Peruvian cowymon name;
description.
1944, A collection of fishes from the-Panama Bight,
Pacific Ocean. Bull. American Mus. Nat. Hist., vol.
83, art. 4, p. 240.
Katswwonus peliomis: listed,

O17s PREFECTULAL FISHERIES EXPERIMENT STATION.
1925. Experimental tuna fishing. Prog. Rpt. Oita Pref.
Fish. Expt. Sta. for 1924, pp. 37-108. [J] [P]
Albacore, hig-eyed tuna, skipjack. yellowfin tuna:
Ryukyu Islands; morphoinetric data.
1927a. Experimental tuna fishing. Prog. Rpt. Oita Pref.
Fish. Expt. Sta. for 1923, pp. 1-56. [J] [P]
Albacore, big-eyed tuna, black tuna, yellowfin tuna :
Ryukyu Islands; morphometric data; body tem-
peratures correlated with water temperature.
1927b. Experimental longline fishing for tuna. Prog.
Rpt. Oita Pref. Fish. Expt. Sta. for 1926, pp. 1-54,
[J1 [P]
Big-eyed tuna. yellowfin tuna: Ryukyu Islands;
morphometric data.

O17a PREFECTURAL FISHERIES EXPERIMENT STATION—Con,
1930. Report of experimental tuna fishing in the Kantd -
region. Prog. Rpt. Oita Pref. Fish. Expt. Sta. for
1927, pp. 140, [T] [P]
Big-eyed tuna, black tuna, yellowfin tuna: central
Japan ; morphometric data; body temperatures cor-
related with water temperatures; fishing conditions
in relation to oceanography and weather.

OKADA, YAICHIRG, and KIYOMATSU MATSUBARA.
1938. Keys to the fishes and fish-like animals of Japan.
The Sanseido Co. Ltd.. Tokyo, pp. 146-150. [J]

Auris hira, A. tapebnosoma, Euthynnus alletteratus,
E. yaito, Germo germo, Katsuwonus vagans, Kishi-
noelle rara, Neothunnis itosibi, N. macropterus,
Parathunnus sibi, Thunnus orientelis: classifica-
tion ; description; distribution ; key ; Japanese com-
mon, names,

QxAMOTO, GOROZO, .
1940. On the composition of sheals of “katsuo’ Buthimn-
nus vagans (Lesson) in the northeastern Japanese
waters as analyzed by the body weight. Bull. Japa-
nese Soc. Sei. Fish., vol. 9, No. 2, pp. 100-102. [Je]

[P] :

Size and age composition.

ORINAWA PREFECTURAL FIsHERIES EXPERIMENT STATION.
1931. Investigation of the matuvity of skipjack. Prog.
Rpt. Okinawa Pref. Fish. Expt. $ta. for 1930, pp. 106
107. [J]1 [P] '
Skipjack length-weight data: gonad weight and
maturity.

1940a. Bxperimental skipjack fishing. Prog. Rpt. Oki-
nawa Pref. Wish. Expt. Sta. for 1939, pp. 3-5. [J]
[P] .

Ryukyu Islands; skipjack catch correlated with air
and water temperatures. )

1940b. Experimental tuna fishing. Prog. Rpt. Okinawa
Pref. Fish. Expt. Sta. for 1939, pp. 6-8. [J] [P]

Big-eyed tuna, black tuna: Bonin Islands; catches
correlated with water temperature.

1943. Experimental skipjack fishing, Prog. Rpt. Oki-
nawa Pref. Fish. Expt. Sta. for 1941, pp. 414, [J]
[F1 .

Ryukyu Islands: distribution of skipjack: catch
correlated with air and water temperatures,

OxUD4A, YUZURU.

1918. Some sftudies in marine chemistry. Proe. Sei.
Fish. Assoc., vol. 2, No. 3, pp. 193-204.  [J] [P]

Chemical analysis of dark muscle of frigate mack-
erel and skipjack.

OxUMA, YasumicHi, Kaxugr Inrarzunmi, and Jixo MAKI.
1935. Investigation of South Sea fisheries hy the Shonan
Maru : Investization of tuna fishing grounds. Prog.
Rpt. Formosa Govt.-Gen. Fish. Expt. Sta. for 1933,
Fish. Sec., pp. 120-123. [J] [P]
Yellowfin tuna: Indo-Pacific region; distribution;
stomach contents; length-weight data; sexual ma-
turity ; fishing conditions in relation to oceanog-
raphy and weather; catch per unit of effort.
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Oaorr, KAGeYT, and TAKESHI FUJIMOTO.

1040. Experimental longline fishing for tuna. Prog.
Rpt. Nagasaki Pref. Tish.- Bxpt. Sta. for 1938, pp.
175214, [J] [P]

Big-eyed tuna, black tuna: Japan; catches corre-
lated with water temperature and specific gravity.
0)oR1, KAgrYU, and MasaNoBU FUKUDA,

1938. BExperimental longline fishing for tuna. Prog.
Rpt. Nagasaki Pref. Fish. Expt. Sta. for 1938, pp.
4748, [J] [P] '

Big-eyed tuna, black tuna: Japan; catches corre-
lated with water temperature and specific gravity.

1940. Experimental longline fishing for tuna. Prog.
Rpt. Nagasaki Pref. Fish. Expt. Sta. for 1937, pp. 45—
92, [J] [P]

Big-eyed tuna. black tuna: Japan; catches corre-
Iated with water temperature and specific gravity.
ONODERA, MATSUJI.

1941. The relation of freshness and condition factor of
Palau Islands skipjack to the ratio of finished prod-
ucts. South Sea Fish. News, vol. 5, No. 2, pp. 7-17.
[J1 [P]

Skipjack length-weight data:; body condition of
fish, ]
OTaKI, KEINOSUKE, TsSUNENORU Fusita, and TapasHI
HIGURASHI.

1903. Fishes of Japan: an account principally of eco-

nomie species. 1903-1904. Tokyo. [C]
Thunnus schlegeli: Japan; figured.
OYa, Takeo, and Tovoo TAKAHASHI,

1936. On the growth accelerating substance in the liver
of the marine animals. Bull. Japanese Soc. Sci. Fish.,
vol. 5, No. 3, pp. 192-194. [.Te] Pl

Growth hormones in skipjack livers.
PurLriees, W. J.

1927a. A check-list of the fishes of New Zealand. Jour,

Pan-Pacific Res. Inst., vol. 2, No. 1. p. 14.
Euthynnus pelamis, Germo germon: listed.

1927h. Bibliography of New Zealand fishes. New Zea-
land Mar. Dept. Fish. Bull.,, No. 1, pp. 45—16.

Germo germo, Katswwonus pelanig, Thunnus phil-
lippsi: listed; classification; synonymy: New Zea-
land and Maori common names,

PHiILLIP3, W. J., and E.-R. HODGKIN&ON.

1922, Further notes on the edible fishes of New Zealand.
New Zealand Jour. Sei. Technol., vol. 5, No. 2, p. 93.

Germo, germo, Gymnosarda pelamis: recorded.
PoweELr, A, W. B. .

1937. Marine fishes new to New Zealand: including the
description of a new species of Halieutaea. Trans.
Roy. Soc. New Zealand, vol. 67. pt. 1, p. 80.

Neothunnus itosibi: recorded; synonymy: deserip-
tion; figured.
REEVES, Cora D.

1928, A catalogue of the fishes of Northeastern China
and Korea. Jour. Pan-Pacific Res. Inst., vol. 2, No. 3,
p- 8

Auxis tapeinogoma, A. thazard, Kat3uiconus vagans,
Neothunnus macropterus, Thunnus orientalis: listed.

FISH AND WILDLIFE SERVICE

RICHARDSON, JOHN.

1846. Report on ichthyology of the seas of China and
Japan. Rpt. British Assoc. Adv. Seci., 15th meeting,
Pp. 267-268. .

Lhynnus macropterus, T. orientalis, T. pelamys, T.
8ibi, T'. thunnina: synonymy ; distribution,
RoepEL, PHIL M.

194%a. Common marine fishes of California. California

Div. Fish and Game, Fish Bull. No. 6S, pp. 59-63.
Katsuwonug pelamiz, Neothunnus macropterus,
Thunnus germo, T. thynnus: classification : deserip-
tion; distribution; English common names: key;
figures; anatomical differences between Parathun-
nus medvachi and T, germo and between P. mcbachi
and N. maecropterus noted.

1948b. Occurrence of the black skipjack (Euthynnus
lincatusg) off southern California. California Fish
and Game, vol. 34, No. 1, p. 38. :

RouveHLY, T. C. .

1916. Fishes of Australia and their technology. Tech.
Educ. Ser., Technol. Mus. Sydney, No. 21, pp. 10, 162,
1641635, .

Germo germo. Gymanosarda pelanis: distribution.
Thunnus maccoyi: classification; deseription; dis-
tribution ; habits; figure.

Samson, V. J.

1940. Notes on the oceurrence of albacore Germo al-

alunga in the North Pacifiec. Copeia, No. 4, p. 271,
SasAk1, TAKEO. i '
1939%9a. The relationship between oceanographic condi-
tions and skipjack fishing grounds in Northeastern

waters, Miyagi Pref. Fish. Expt. Sta., March, 1939,

12 pp. [J] [P] .
Skipjack fishing conditions correlated with water
temperature ; migration ; size composition of schools.

1939b. The relationship hetween oceancographic condi-
tions and albacore fishing grounds east of Cape No-
jima. Miyagi Pref. Fish. Expt. Sta.. April 1939, 14 pp.

[J1 [P] )
Albacore fishing conditions correlated with water
temperature ; migration ; size composition of schools.

ScAGeL, R. F.
1949, Report on the investigation of albacore. Pacific

Biol. Sta., Fish. Res. Bd. Canada, Cire. No. 17, 23 pp.

. Thunnus elalunga: Northwest Pacific; cateh eorre-
lated with oceanographic conditions; size composi-
tion of commercial catch; stomach contents; tag-
ging; body temperatures.

SCHAEFER, MILNER B.
194Sa. Morphometric characteristics and relative
growth of yellowfin tunas (Neothunnus macropterus)
from Central America. Pacific Sci., vol. 2, No. 2, pp.
114-120.
Morphometric data; length-weight relationship:
growth ; classification based on variations in dorsal
and anal fin length discussed.
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ScHAEFER, MILNER B.—Continued

1948h. Size composition of catches of yellowfin tuna
(Neothunnus macropterus) from Central America,
and their significance in the determination of growth,
age, and schooling habits. TU. 8. Fish and Wldlife
Serv. Fish. Bull., vol. 51, No. 44, pp. 197-200.

Size composition of commereial cateh ; sexual ma-
turity; age; growth: =schooling habits; length-
frequency data from mixed school of skipjack and
yellowfin tuna. '

194Sc. Spawning of Pacific tunas and its implications
to the welfare of the Pacific tuna fisheries. Trans.
Thirteenth North Amer. Wildlife Conf., pp. 366-371.

CAuwis zp., Futhunnus lineatus, H. yaito, Katsu-
wonns pelamis, Neothunnus macropterus, Thunnus
germo: Pacific Ocean; distribution ; review of rec-
ords and observations on spawning and juveniles:
management problem.

ScHAEFER, MILNER B.. and J. C. MaRn.
1948a. Spawning of yellowfin tuna (Neothunnus ma~
cropterus) and skipjack (Katxuiwonus pelamis) in
the Pacific Ocean oft Central America, with desecrip-
tions of juveniles. U. 8. Fish and Wildlife Serv. Fish,

Bull,, vol. 51, No. 44, pp. 187-195.
Neothunnus macropterus: size composition in com-
mercial catch; sexual waturity; spawning. Kotsu-
wonis pelamis: sexual maturity: spawning: rec-
ords of capture, descriptions, and figcures of N.

_ macropterus and K, pelamis juveniles.

194Sh. Juvenile Ewthynnus lineatus and dwris thazard
from the Pacific Ocean off Central America. Pacifie
Sei.. vol. 2, No. 4, pp. 262-2T71.

Anatomy. counts of meristic characters. descrip-
tion, figures, and records of capture of juveniles.
Scumior, P.
1930, A check-list of the fishes of the Riu-Kiu Islands.
Jour. Pan-Pacific Res. Inst., vol. 5, No. 4, p. 8.
Euthynnus alleteratus: listed.
ScHMITT, WALDO L., and LEONARD P. SCHULTz.

1940. List of the fishes taken on the Presidential Cruise

of 193S. Smithsn. Mise. Collect., vol. 98, No. 25, p. 3.
Euthynnus alletleratus, E. lineatus: listed and com-
pared.. .

ScrULTZ, LEONARD P.
1949. A further confribution to the ichthyology of

Venezuela. Proc. U. 8. Natl. Mus., vol. 99, pp. 1-211.
Thunnns thynnug: listed ; synonymy : English and
Venezuelan common names.

ScrULTZ, LEONARD P., and ALr.aN C. DELAcCY.

"1986. A catalogue of the fishes of Washington and
Oregon with distributional records and a hibliog-
raphy. Mid-Pacific Mag., vol. 49, No. 1, pp. 70-71.

Germo alalunga, Thunnus thynnus: synonymy;
disfributinonal records.
SEALE, ALVIN.
1040, Report on fishes from Allan Hancock Experlitions
in the California Academy of Sciences. A, Hancock
Pacific Exped., vol. 9, No. 1, pp. 17~-18.

. Buthunnus lineatus, Katsuwonus pelamis, Neo-

thunnus macropterus: description; records of
capture.

SERVENTY, D. L.

1941. The Australian tunas. Council Sci. and Indust.
Res.. Australia, Pamphlet No. 104, pp. 1-48.

Auris thazard, Buthynnus alletteratus, Katswiwonus
-pelamis, Kishinoclle tongyol, Neothunnus macrop-
terus, Thunnus germo, T. maccoyi: distribution,
description, key, figures, Australian common
names; size groups, migration, and spawning of’ 7.
maccoyi; length-weight relationship, and internal
and external differences of K. tongyol and T. mac-
coyi compared ; livers of K. tongyol and T. macecoyi
ficured.

1942a. Notes on the economies of the northern tuna
(Kishinoelle tonggol). Jour. Council Sci. and In-
dust. Res., Australia, vol. 15, No. 2, pp."94-100.

Distribution; feeding habits; stomach contents:
spawning.- ’

1942b. The tuna Kishinoclla tonnnol Bleeker in Aus-
tralin. Jour. Council Sci. and Indust. Res., Australia,
vol. 15, No. 2, pp. 101-112. )

Distribution; description; ratios of various body.
proportions; internal anatomy; synonymy; com-
pared with Kishinoella zacalles, Neothunnus rarus,
Thunsius nicolsoni, Thynnus tonggol; figures of T.
tonggol and Kishinoella tonggol; eraninm of K.
tonggol figured. -

19047. A report on commercial tuna trolling tests in
southeastern Australia. Jour. Council Sc¢i. and In-
dust. Res., Australia, vol. 20, No. 1, pp. 1-16.

Katsiwonus pelamis, Thunnus germo, T. maccoyii:
recorded in catch: cateh per unit of effort, and
size composition of T. maccoyil.

194S. Allothunnus fallai a new genus and species of tuna
from New Zealand. Rec. Canterbury Mus., vol 5,
No. 3, pp. 131-135. .

Classification ; desceription ; morphometric measure-
ments; internal anatomy of type specimen ; records
of specimens and occurrences; compared with
Katsuwonidae; type specimen, liver, gill rakers
figured.

SHAPIRO, SIDNEY.

1948a. The Japanese tuna fisheries.

sources Sec. Rpt. No. 104, 60 pp.
Katsuwwonus pelamiz, Neothunnus macropterus,
Thunnns germo, T'. oricntalix: bibliography ; classi-
fication; description; distribution; migration;
food; habits; fishing conditions correlated with
oceanography ; figures: Japanese common names.
1948b. Aquatic resources of the Ryukyu area. SCAP
Nat. Resonrces Sec. Rpt..No. 117, 54 pp.
Aweis hira, A. tapeinosoma, Euthynnug yaito, Kat-
swiconus pelamis. Neothunnus macropterus, Pare-
thunnus sibi, Thunnus germo, T. orientalis:
bibliography; distribution; Ryukyuan common
" pames; migration and spawning of K. pelamis.

SCAP Nat. Re-

SHIMAMURA, KANAE.
1927, On the correlation between skipjack catch and
specific gravity of sea water. Sea and Sky, vol. T,
No. 12, pp. 196-198. [J] [P]
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SHIMIZU, WATARU. .

1947. Seasonal changes in the composition of tuna flesh.
Bull. Japanese Soc. Sel. Fish,, vol. 13, No. 1, pp.
27-28. [Je]l [P] : )

Chemical analysis of black tuna flesh.

SHIZUOKA PREFECTURAL FISHERIES EXPERIMENT STATION.
1936. Investigation of skipjack fishing. Prog. Rpt.
Shizuoka Pref. Fish. Expt. Sta. for 1934, pp. 1-19.

[J1 [P]
Skipjack catch c01_'re1ated with water temperature.
1937. Investigation of skipjack fishing. Prog. Rpt.
Shizuoka Pref. Fish. BExpt. Sta. for 1935, pp. 259-285.

[J1 [P]
Skipjack catch correlated with water temperature.

SyzrtH, Oscoop R., and MILNER B. SCIIAEFER.

1949, Fishery exploration in the western Pacific (Janu-
ary to Juune 1948, by vessels of the Pacific Exploration
Company). Com. Fish. Rev., vol. 11, No. 3. pp. 1-18.

Big-eyed tuna, Euthynnus yaito, Katswwonus pela-
mis. yellowfin tuna: Hawaiian. Line, former Japa-
nese mandated islands; occurrence recorded; E.
yaito, K. pelamis figured.

SMITH, ROBERT O.

1047. Survey of the fisheries of the former Japanese
mandated islands. U. S, Fish and Wildlife Serv., Fish,
Leaf. 273, pp. S9-95.

Katsuwonus pelwinis, Neothunnus macropterus,
Thunnus germo: Hawaiian and Micronesian com-
mon names.

SNYDER, JOHN OQTTERBEIN.

1904, A catalogue of the shore fishes collected by the
steamer Albatross about the Hawaiian Islands in
1902, Bull. U. 8. Fish Comm. for 1902, vol. 22, p. 523.

Qermo sibi: recorded.

SOCIETY FOR THE PrOMOTION OF QCEANIC FISHERIES.

1936. Tunas. Ocean, Fish,, No. 4, pp. 1-62. [J] [P]
Albacore: differences in quality of flesh of summer
and winter fish correlated with sexual maturity,
body condition, season; chemical analysis of flesh;
spawning; migration: location of fishing grounds
correlated with oceanography. Thunnus orientalis:
compared with Thunnus thunnug; spawning.

SorpaTov, V. K.
1929. A check list of fishes recorded from Russnn Pa-
‘cific waters. Jour. Pan-Pacific Res. Inst., vol. 4, No. 1,

D. 5.
Auwriz thazard, Thunnus thunnug: listed.

SorpaTov, V. K., and G. J. LINDBERG. .
1930. A review of the fishes of the seas of the Far East.
Bull. Pacific Sci. Fish. Inst., vol. 5, pp. 103-109.

Auzis hira, A. maru, Germo alalunga. Eatsuwonus
pelamis, Neothunnus macropterus, Thunnus thyn-
nus: classification; description: distribution: key;
synonymy : keys to Parathunnus and Kishincella;
Thunnus thynnus figured.

FISH AND WILDLIFE SE'RVICE

SouTH SEAS GOVERNMENT-GENERAL FIRHERIES EXPERIMENT
STATION.

1937a. Investigation of the fisheries of the Mariana
Islands, 1924, Prog. Rpt. South Seas Govt.-Gen. Fish.
Expt. Sta. No. 1, 19231935, pp. 6-9. [J1 [P]

Distribution of yellowfin tuna and skipjack.

1937b. Investigation of the fisheries of the Marshall
Islunds, 1926-1927. Prog. Ilpt. South Seas Govt.-Gen.
Fish. Expt. Sta. No. 1. 1923-1935, pp. 14-24. [J] [P]

Distribution of tunas.
1937c. Survey of fishing grounds and chfmnels in Palau
waters, 1925-1926. Prog. Rpt. South Seas Govt.-Gen,
Fish. Expt. Sta. No. 1, 1923-35, pp. 25-37. [J] [P]
Skipjack fishing conditions correlated-with oceano-
graphic conditions. .

1938. Report of oceanographical investigations. South
Seas Govt.-Gen. Fish. Expt. Sta., Mar. 1938, 124 pp.
[J1 [P]

Skipjack, yellowfin tuna: South Seas; catéh corre-
lated with oceanographic conditions.

1941a. Experimental tuna fishing in waters adjacent to
Woleai. Prog. Rpt. South Seas Govt.-Gen. Fish. Expt.
Sta. for 1936, pp. $12. [J] [P]

Distribution of tunas. ] :

1941b. Investigation of tuna fishing In waters adjacent
to foreign territories. Prog. Rpt. South Seas Govt.-
Gen. Fish. Expt. Sta. for 1936, pp. 17-26. [J] [P]

Indo-Pacific region ; yvellowfin tuna catch correlated
with oceanographic conditions.

1941c. Investigation of skipjack fishing in the central
Caroline Islands. Prog. Rpt. South Seas Govt.-Gen.
Fish. Expt. Sta. for 1937, pp. 63-68. [J] [P]

Release of tagged skipjack recorded. .

1941d. Investigation of skipjack fishing in Yap waters.
Prog. Rpt. South Seas Govt.-Gen. Fish. Expt. Sta. for
1937, pp. 69-75. [J] [P]

Skipjack length-weight data; body condition.

1942. Report of a survey of the tuna fishery in Palan
waters. South Sea Fish. News, vol. 6, No. 1, pp. 10-13.
[1] [P]

Big-eyed tuna, skipjack, yellowfin tuna: fishing
conditions correlated with cunents and water -
temperature.

1943a. Invest:gatlon of albacore fishing in the centm]
Pacific Ocean. Prog. Rpt. South Seas Govt.-Gen.
Fish. Expt. 8ta. for 1939, pp. 1-13. [J] [P]

Length-weight, body depth data for albacore and
yvellowfin recorded

1943h. Report of the investigation of tuna fishing in -
Watel_s adjacent to Palau. South Nea Fish. News,
vol. 7, No. 1, pp. 2—t.  [J] [P]

Skipjack, yellowfin tuna: fishing conditions corre-
lated with currents and water temperatures.
STARKS, EpwWIN CHAPIN.

1918. The mackerel and mackerel-like fishes of Cali-
fornia. California Fish and Game, vol. 4, No. 1, pp.
118, 119, 123, 124,

Thunnus alalunga, T. macropterns, T. thynnus:
description ; distribution: 7. macroptcrus and T.
thimnus figured; food of T. alalunga.
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STaRrKS, EpWIN CHAPIN, and EArL LEONARD Morris.

1907. The marine fishes of southern California. Univ.
California Publ. Zool., vol. 8, No. 1, pp. 179, 181,
188-189.

Germo alalunga, G. macropterus, GQymnosarda
pelamis, Thunnus thynnns: distribution; English
common names; food of Q. alalunga.

StEAD, DAVID G.

1906. Fishes of Australia. Pp. 161-165. Sydney.
Germo alalunga, Gymnosarda pelamnis, Thumms
thynnus: description; distribution.

1908. The edible fishes of New South Wales. Dept.

Fish., New Sonth Wales, pp. 95-97.
Auwis thazard, Gymnoserdd alletterata, Q. pelamis,
Thunnus germo, T. maccoyi: listed ; descuptmn of
T. maccoyi.

SuvEHIRO, YASUO. .
1926, The reasons why the bonite does not take to haits.

Fish. Invest. (Suppl. Rpt.) Imp. Fish. Expt. Sta., .

No. 8. Paper No. 31, pp. 14-168. [Je] [P]
Stomach ‘anatomy; stomach contents: length,
weight, body condition of skipjack from different
schools compared.

1938, The study of finding the reasons why the bonito
- does not take to the angling-baits. Jour. Imp. Fish.
Expt. Sta,, No. 9, Paper No. 69, pp. 37-101. [Je] {P]

Stomach anatomy; stomach- contents; length,
weight, body condition of skipjack from different
schools compared ; food organisms figured.

1941. On the islets of Langerhans of teleost fishes.
Jour. Tmp. Fish. Expt. Sta., No. 11, Paper No. 82,
pp. 121138. [Je] [P]

Germo germo, Katsuwonus vagans, Neothunnus
macropterus, Parathunnus sibi.

1942, A study on the digestive system and feeding habits
of fish. Japanese Jour. Zool., vol. 10, No. 1, pp. 1-303.

Katsuwonus vagans, Neothunnus wmacropterus,
Parathunnus sibl, Thunnus orientalis: dQigestive
system described; analysis of stomach contents;
digestive system of K. vagans, N. macropterus, T.
orientalis figured.
"TATHOKU ProvINCE FISHERIES EXPERIMENT STATION, ~
1927a. Experimental skipjack fishing. Prog. Rpt. Tai-
hoku Prov. Fish. Expt. Sta. No. 2 (for 1925), pp. 28—
S§5. [J] [P] ’

Ryukyu Islands; skipjack fishing conditions corre-

lated with oceanography and weather.
1927b. Experimental skipjack fishing. Prog. Rpt. Tai-
hoku Prov. Fish. Expt, Sta. No 3 (for 1928), pp 1-55.
{31 (P
Ryukyu Islands; sklpmck fishing conditions corre-
lated with oceanography and weather,
1928. Report of experimental skipjack fishing. Prog.
Rpt. Taihoku Prov. Fish. E\pt Sta.. No 4 (for 1927),
pp. 1-102. [J]

Ryukyu Islands; body . weights: gonad weight;

stomach -contents ot skipjack.

TArHOKU Province FisEERIES EXPERIMENT StATION—CoON,
1929. Report of experimental skipjack fishing. Prog.
Rpt. Taihoku Prov. Fish, Expt. Sta. No. 5 (for 1928),

pp. 1-80. [J] [P]
Ryukyu Islands; occurrence of skipjack in relation
to water temperature, water color, and specific
gravity; bedy weights; stomach contents; gonad

weights.

1932. Report of the investigation of skipjack fishing
grounds, Prog. Rpt. Taihoka Prov. Fish, Expt. Sta.
No. 7 (for 1930), pp. 1-17. [J] [P] :

Ryukyu Islands: skipjack fishing eonditions corre-
lated with water temperature and water eolor.
TAXAHASHI, NISUKE.

1924, On the new order "Plecostpl" established by Dr.
Kishinouye.” Zool. Mag., vol. 36, No. 432, pp. 397-408.
[J1 [P]

Internal anatomy ; classification ; criticism of Kishi-
nouye's order Plecostei.

1926, On the Plecostei, an order of the Teleostomi estab-
lished by Prof. Kishinouye. Jour. Cull. Agr.,, Imp.
Univ. Tokyo, vol. 7, No. 4, pp. 383-398. [JE]

TaAKA0 PROVINCE FISHERIES EXPERIMENT STATION,
1927, Experimental longline fishing for tuna and spear-
fish. Prog. Rpt. Takao Prov. Fish, Expt. Sta., vol. 1,
pp. 12-16. [J] [P]
Big-eyed and yellowfin tuna : Formosa ; vertical dis-
tribution; fishing conditions correlated with time
of day and tides.

TAKAYAMA, L, and S. ANpo. :
1934, A study of the “maguro” (Tlhunnus) fishing.in
1930. Jour. Imp. Fish. Expt. Sta. No, 5, Paper No. 38,
pp. 1-21. [Je] [P] e
Neothunnus macropterus, Parathunnus mebachi,
Thunnus germo, T'. orientelis: fishing conditions cor-
related with surface water temperature; optimum
temperature for occutrence of flsh recorded.

TAKAYAMA, L., N. IKEDA, and 8. Anbpo.

1934. A study of the “katsuwo” (Katsuwiconus pelamis)
fishing in 1930. Jour. Imp. Fish. Expt. Sta., No. 5,
Paper No. 39, pp. 23-56. [Je] [P]

Fishing conditions correlated with surface water
temperature ; temperature range and optimum tem-
peratures for occurrence of fish recorded.

TANAEKA, SHIGEHO.
1912, Fishes of Japan. Vol. 8, pp. 140-143. Tokyo.
[JE] '
Euthynnus pelanmis: synonymy ; Japanese and-Eng-
lish common npawmes; description; distribution;
figure. ' '
1931. On the distribution of fishes in Japanese waters.
Jour. Fac. Sci.. Imp. Univ. Tnkyn vol. 3. pt. 1, sec.
4, pp. 22, 50. [JE]
Auris hira, Euthynnus allctteratus, E. pelamys,
Germo macropterus, Parathynnug sibl. Thynnus
alalunga, T. thynnus: distribution ; synonymy.
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TARANETZ, A. R.

1937. Handbook for 1dent1ﬁcat10n of fishes of Soviet
Far East and adjacent waters. Bull. Pacific Sei.
Inst. Fish, and Oceanogr., vol. 11, pp. 86-87.

Auwis hire, A. maru, Germo alalunga, Katsuwonus
pelamis, Neothunnus wmacropterus, Thunnus thyn-
nus: classification ; distribution ; key.

TAUCHI, MORISABT'RO.

1940a. On the stock of Thunnus orientalis (T. and 8.).
Bull. Japanese Soc. Sci. Fish., vol. 9, No. 4, pp. 133—
135, [Je] [P]

Survival rates: rates of exploitation; age and size
composition,

1940b. On the stock of Neothynnis macropterus (T. and
S.). Bull. Japanese Soc. Sci. Fish., vol. 9, No. 4, pp.
136-138. [Jel [P]

Survival rates; rates of exploitation; age and
size composition : migration ; population analysis.
1940c. On the stock of Gero germo (Lacépéde). Bull.
Japanese Soc. Sci. Fish., vol. 9, No. 4, pp. 139-141.
[Je] [P]
Survival rates; rates of exploitation; age and size
composition.

1941. On the stock of Euthynnus vagans (L.). Bull.
Japanese Soe. Sci. Fish., vol. 11, Nos. 5 and 6, pp.
179-183. [Je]

TEMMICE, COENRAAD JAacoB, and HERMANN SCHLEGEL,

1850, Pisces. In Siebold, Ph. Fr. ven, Fauna Japonica
sive deseriptio apimalium quae in itinere per Japo-
niam suscepto annis 1823-1530 collegit, ete. Lugduni
Batavorum, vol. 3, pp. 94+-97.

Thimnus macropterus, T. orientalis, T. pelamys,
T. sibi, T. thunnina: descriptions of all except 7.
thunnina; figures of all except T. orientalis; T.
thunnina compared with Mediterranean T. thun-
nina; T. sibi compared with Thynnus alalonga.
(Cuvier).

THOMPSON, WILLIAM F., and ELMER HIGGINs,

1919. Notes from the State Fisheries Laboratory. Cali-

fornia Fish and Game, vol. 5, No. 4, pp. 200-203.
Auwis thazard noted in commereial cateh: distribu-
tion of albacore. Germo macropterus: description;
compared with bluefin tuna, Thunnus thynnus.

TINKER, SPENCER W.

1944, Hawaliian fishes.
154-160.

Auwis thazard. Euthynnus allctteratus, E. pelamis,
Germo alalunge, Neothunnug macropterus, Para-
thunnus $ibi, Semathunnusg itosibi, Thunnus orien-
talig, T. thynnus: description ; distribution; figures
of all except 8. ifosibi; English common nanies;
Hawaiian common names of E. alletteratus, E.
pelamis, N. macropterus, T. thynnus; Japanese
common names of N. macropterus, 8. itosibi, T.
orientalig, T. thynnus; European common names
of G. alalunga, T. thynnus; habits, food, enemies of
E. pelamiz; food, enemies, reproduction of 2.
thynnug; external differences between T. orien-
talis and T. thynnus; food. reproduction of N.
macropterus,

Tongg Publ. Co., Honolulu, pp.

TIRANT, GILBERT. .

1929. Note sur les poissons de la Basse-Cochinchine et
du Cambodge. Note Serv. Oceanogr. Péch. Indochine,
No. 6, p. 46, )

Thynnus thunina: listed.
TOMINAGA, SEIJIRO.

1943. Bonitos. Sci. Sea, vol. 3, No. 10, pp. 46065. [J]
Frigate mackerels, black skipjack: description:
distribution; habits: food; Japanese common
names; migration and population analysis of Japa-
nese skipjack stock.

ToMIYAMA, TETSUO.

1933. The chemical composition of tunny liver oil. Bull.
Japanese Soc. Sci. Fish,, vol. 2, No. 1, pp. 1-7. [Je]
[P] :

Toxama, YOUz0, ET AL.

1941, Studies on fish in Japan as a source of insulin.
Bull, Japanese Soc. Sci. Fish., vol. 10, No. 4.

Qermo germo, Katsuwonus vagans, Neothunnus
macropterus, Parathunnus sibi: yields of insulin
tabulated.

Tuss, J. A.

1948. Whale sharks and devil rays in North Borneo.
Copeia, No. 3, p. 222,

Euthynnus macroptera: recorded.
UcHIDA, KEITARO.

1923. On the jumping and flight of fishes and other
marine animals. Proc. Sci. Fish. Assoc., vol. 4, No.
1, pp. 43-73. [J1

Buthynnus vagans, Thunnus thynnus: jumping be-
havior described.
Upa, MICHITAKA,

1932. On the body weights of some scombroid fishes of
Japan. Bull. Japanese Soc. Sci. Fish,, vol. 1, No. 3,
pp. 124-129. [Je] [P]

Thunnus thynnus: probable causes of seasonal
variations in body weights.

1935a. On the estimation of favourable temperature for
long-line fishing of tunny. Bull. Japanese Soc. Seci.
Fish., vol. 4, No. 1, pp. 61-65. [Je] [P]

Germo macropterus, Parathunnus sibi, Thunnus
alalunga, T. thunnus: Japan; distribution in re-
lation to water temperature.

1935b. The results of simultaneous oceanographiecal in--
vestigations in the north Pacific Ocean adjacent to-
Japan made in August 1933. Jour. Imp. Fish. Expt.
Sta., No. 6, Paper No. 43, pp. 1-130. [Je]. [P]

Buthynnus vagens: fishing conditions and distribu-
tion ‘correlated with oceanography; size composi-
tion of schools and commercial catch; habits.

1936. Locality of fishing centre and shoals of “katuwo”
Euthynnus vagans (Lesson) correlated with the con-
tact zone of cold and warm currents. Bull. Japanese .
Soc. Sei. Fish., vol. 4, No, 6, pp. 385-390. [Je] [P]

Euthynnug vagang: Japan; occurrence and migra-
tion correlated with water temperature. Recoveries
of tagged skipjack noted.



BIBLIOGRAPHY ON PACIFIC TUNAS 23

Upa, MicHITARKA—Continued
1938. Correlation of the catch of “katuo” in the watérs
adjacent to Japan. Bull. Japanese Soc. Sci. Fish.,
vol. 7, No. 2, pp. 578, [Je] [P]
Q]up]ack catches correlated with water tempela-
ture.

1939. On the characteristics of the frequency curve
for the catch of “katuo™ Euthynnus vagens (Lesson)
referred to the water temperature. Bull. Japanese
Soc. Sci. Fish., vol. §, No. 4, pp. 169-172. [Je] [P]

Skipjack catches correlated with water tempera-
ture.

1940a. The time and duration of angling and the catch
of “katuo”, Euthynnus vagans (Lesson). Bull. Jap-
anese Soc. Sci. Fish, vol. 9, No. 3, pp. 103-106.
[Jel [P]

_ Habits of E. vagans.

1940b. A note on the fisheries condition of “katuo” as a
function of several oceanographic factors. Bull. Jap-
anese Soc. Sci. Fish,, vol. 9, No. 4, pp. 145-148, [Je]
[P]

Buthynnus vagans: occurrence of fish in relation
to oceanographic factors,

1940c. On the recent anomalous hydrographical condi-
tions of the Kuroshio in the south waters off Japan
proper in relation to the fisheries. Jour. Imp. Fish.
Expt. Sta., No. 10, Paper No. 74, pp. 231-278. [Je]
[P] -
Albacore, black tuna, skipjack: fishing conditions
correlated with oceanographic factors.

1941. The body-temperature and the bodily features of
“katuo” and “sanma’”. Bull. Japanese Soe. Sci. Fish.,
vol. 9, No. 6, pp. 231-236. [Je] [P]

Body temperatures of skipjack correlajed with
water temperature; proportional body measure-
ments analyzed.

Upa, MICHITAKA, and EIMATSU TOKUNAGA.
1937. Fishing of Germo germo {Lacépéde) in relation
to the hydrography in the North Pacific waters (Rpt.
1). Bull. Japanese Soc. Sci. Fish., vol. 5, No: 5, vp.
205-300. [Jel [P]
Fishing correlated with water temperature and
salinity ; composition of Japanese albacore stock.

Upa, MicHITAKA, and JIRO TSUKUSHI.

1934. Local variations in the composition of various
shoals of “katsuwo”, Euthynnus vagans (Lesson), in
several sea districts of Japan. Bull. Japanese Soc.
Sei. Fish., vol. 3, No. 5, pp. 196-202. .[Je]

Size composition of catch by areas; habits; popu-
lation studies.

Upa, MICHITAKA, and NOBUO WATANABE.

1938, Autumnal fishing of skipper and bounito influenced
by the rapid hydrographic change affer the pass of
cyclones. Bull. Japanese Soc. Sci. Fish., vol. 6, No. 5,
pp. 240-2432. [Jel [P]

Japan ; indirvect influence of cyclones upon shift in
- fishing grounds discussed. '

UeHARA, TOKUZO.

1941, A survey of tuna grounds in equatorial waters.
South Sea Fish. News, vol. 5, No. 3, pp. 13-17. [J]
[P]

Big-eyed tuna, skipjack, yellowfin tuna ; fishing con-
ditions correlated with water temperature,
ULREY, ALBERT B.

1929. A check-list of the fishes of Southern California
and Eower California. Jour. Pan-Pacific Res. Inst.,
vol. 1, No. 4, p. 6.

Auzls thazard, Germo alalunga, Kat.suuonus pela-

mis, Neothunnus catalinqe, N. macropterus, Para-

thunnws 8ibi, Thunnus saliens, T. thynnus: listed.
ULREY, ALBERT B.. and PATL O. GREELEY.

1928. A list of the marine fishes (Teleostel) of southern
California with their distribution. Bull. So. Cali-
fornia Acad. Sci., vol. 27, pt. 1, p. 35.

Auxis thazard, Germo alalunga, Katsiuiwonus
pelamis, Neothunnug macropterus, Parathunnus
8ibi, Thunnus thynnus: synonymy; distribution;
Hnglish common names.

UNITED NATIONS. See F0OD AND AGRICULTURE ORGANIZA-

TION.
Uwno, MicHIO.
1936a. Germo germo (Lacépéde) in the waters east of
Nozima promontory, Tiba Prefecture (Prelim. Rpt.
No. 1). Bull. Japanese Soc. Sci. Fish., vol. 4, No. 5,
pp. 307-309. [Je]
1936b. Germo germo (Lacépéde) in the waters east of
Nozima promontory, Tiba Prefecture (Prelim. Rpt.
No. II). Bull. Japanese Soc. Sci. Fish., vol. 5, No. 4,
p. 235. [Jel [P]
Age analysis; length-weight data.

VAN CLEAVE, HARLEY J.

1940. The Acanthocephala collected by the Allan Han-
cock Pacific Expedition, 1934, A. Hancock Pacific
Exped., vol. 2, No, 15, p. 512. '

Buthynnus alletteratus and Katsuwonus pelamis
listed as hosts.
WADE, CHARLES B.

1949. Notes on the Philippine frigate mackerels, family
Thunnidae, Genus Auxis. U. 8. Fish and Wildlife
Serv. Fish. Bull., vol. 51, No. 46, pp. 229-240.

Auris tapeinosoma, A. thazard: classification; de-
seription; key; synonymy ; distribution; morpho-
‘metric measurements: counts of meristic eharac-
ters; figures; records, descriptions, and ﬁgures of
juveniles.

‘Warlre, EpcAr R.

1907. A hasic list of the fishes of New Zealand Rec.
Canterbury Mus., vol. 1, No. 1, p. 24.

Guymnosarde pelemis: synonymy.

1921, Illustrated catalogue of the fishes of South Aus-
tralia. Rec. South Australian Mus., vol. 2, No. 1, p.
143, '

Thunnug thynnus: listed ; synonymy.
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* WAITE, Encar R.—Continued

1928, A catalogue of the marine fishes of South Aus-
tralin, Jour. Pan-Pacific Res. Inst., vol. 3, No. 1,
p.- S

T'hunnus maccori: listed.
‘WALFORD, LIONEL A.
1931, Handbhook of common commercial and game fishes
of California. California D1V Fish and Game, Fish
Bull. No. 28, pp. T+77
Germo uladlunaa, Kn.fs-u-won.u.s pelainis, Neothunnus
maceropterus, Thwmus thynnaus: classitication ; Eng-
lish common namwmes; de~‘scription; distribution;
figures; key.
1937. Marine game fishes of the Pacific Coast—Alaska
to the Equator. Univ. California Press, Berkeley, pp.
1-20, 20-30.
Euthynnus lineatus, Germo alalunga, Kalsuwonis
pelamis, Neothunnus macropterus, Thunnus thin-
nus; description; distribution: food; spawning;
key; English common names; figures. Awupis
thayard: description ; distribution ; English common
names: figure; key.
pelamis and N, macroptcrus; enemies of T. thim-
nus; N. mnacropterus compared with Allison’s tuna.
WATANABE, HAJIME.

039, Investizgation of albacore.

" Pref. Fish. Expt. Sta. for 1936-38, pp. 22-23. [J] [P]
Albacore : mid-Pacific; stomach contents, sexual
maturity ; body proportions of males and females
compared ; morphometric data; probable spawning
season, area, number of eggs

Prog. Rpt. Shizuoka

WATANABE, HARUO.

1940. Fishing conditions south of the Marshall Islands.
South Sea Fish., vol. 6, No. 4, p. 22. [J] [P]

Big-eyed tuna, yellowﬁn tuna: length-weight data.
WATANARE, N. :

1941. Measurements on the bodily density, body temper-
ature and swimming-velocity of “katsuwo™, Euthin-
nus vagans (Lesson). Bull. Japanese Soc. Sci.
Fish., vol. 11, No. 4, pp. 146-118. [Je]

‘WEBRER, MAX.
1M3. Die
Leiden.

Thynnus thunnina: Indo-Australian Archipelago;

synonymy . recorded.

Fische der Siboga-Expedition. P. 401,
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Migration of @. alelunga, K. -
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WELSH, JAMES P,

1049. Range extension of the file fish Monocanthus

melanocephalus. Pacifie Sei., vol. 3, No. 1, p. 100.
Hawaii; specimens recovered from Euthynnus
yaito,

WHITEHEAD, S. S.

1929. Tuna season. California Div. Fish and Game,
Fish Buill. No. 15, p. 48.

Albacore, bluefin tuna, skipjack, yellowfin. tuna.:
distribution and seasonal occurrence.

1931. Fishing methods for the bluefin tuna (7Thunnus
thynnus) and an analysis of the catches. California
Div. Fish and Game, Fish Bull. No. 33, 32 pp.

Classification; distribution; figure; migration;
spawning ; catch per unit of effort.
WHITLEY, GILBERT P.

1928. A check-list of the fishes of the Santa Cruz Archi-
pelago, Melanesia. Jour. Pan-Pamﬁc Res. Inst., vol. 3,
No. 1, p. 12,

N Neothunnus macropterus: listed.

1937. The Middleton and Elizabeth Reefs, South Pacific
Ocean. Australian Zool., vol. 8, pt. 4. pp. 229-231, ~

Wanderer 1wallisi proposed as new genus and
species; synonymy; description; food: compared
with E. yaito and E. allitteratus. ]

1947. New sharks and fishes from Western Australia.
Australian Zool,, vol. 11, pt. 2, pp. 120-150.

Buthymnus alleteratus, Katsuwonus pelamis, Kishi-

noella tonggol, Neothunnus macropterus, Thunnus

maccoyi: recorded ; Australian common names.
YaBE, HirosaI, and ToRUMI MORI,

1945. Report of skipjack investigations for 1947,
Fish. Bxpt. Sta. Rpt., No. 30. [P]

Ryukyu Islands: length-weight data ; stomach con-
tents; catch correlated with water temperature;
size composition of commercial catch; age anal-
ysis; spuwning season ; maturation of gonads: esti-
mated number of egzs: past records of juveniles
captured in Ryukyu waters.

Cent.

Yaryamoro, SHOKICHT, . .

1940. Views on increasing the commercial value of dried
fish sticks from the South Seas. South Sea Fish.,
vol. 3, No. 11, pp. 21-35. [J] [P] '

Skipjack: Japan, Formosa, South Seas: propor-
tional weights of various hody parts compared.



ABBREVIATIONS USED

A. Hancoek Pacific Exped.—Allan Hancock Pacific Ex-
peditions, Los Angeles.
Acad. Nat. Sei. Phila., Monogr.—Academy of Natural
Sciences of Philadelphia, Monographs, Philadelphia.
Act. Soe. Seci. Indo-Neerlandicae—Acta Societatis Scien-
tarium Indo-Neerlandicae. Batavia.

Ann. and Mag. Nat. Hist.—The Annals and Magazine of
Natural History. London.

Ann. New -York Acad. Sci.—Annals of the New York
Academy of Sciences. New York.,

Ann. Rpt. Laguna Mar. Lab—Annual Report of the
Laguna Marine Laboratory. Claremont, California.
Annot. Zool. Jap.—Annotationes Zoologicae Japonenses.

Tokyo. .
Arch. Neérlandaises Sci. Nat—Archives Neérlandaises
des Sciences Exactes et Naturelles. Haarlem.
Australian Zool.—The Australian Zoologist. Sydney.

Bernice P. Bishop Mus. Occas. Papers—Bernice Pauahi
Bishop Museum. OQccasional Papers. Honolulu.

Biblio. Nederlandsch Indische Nat. Ver—Bibliotheek van
de Nederlandsch Indische Natuurhistorische Vereenig-
ing. Batavia. ' ’

Biol. Bull. St. John’s Univ.—Biological Bulletin of St.
John's University. Shanghai.

Bull. American Mus. Nat. Hist.—Bulletin of the American
Museum of Natural History., New York.

Bull. Bernice P. Bishop Mus.——Bulletin._ Bernice Pauahiﬂ
Bishop Museum. Honolulu. )

Bull. Biogeog. Soc. Japan—Bulletin of the Biogeographical
Society of Japan. Tokyo.

Bull. U. 8. Bur. Fish.—Bulletin of the Bureuun of Fish-

eries, United States Department of Commerce and
Labor. Washington.

Bull. Japanege Soc. Sci. Fish.—Bulletin of ‘the Japanese
Society of Scientific Fisheries: Tokyo.

Bull. Pacific Sci. Fish. Inst—Bulleting of the Pacific
Secientific Fisherieg Institute. Vladivostok.

Bull. Pacific 8ci. Inst. Fish. and Oceanogr.—Bulletin of
the Pacific Scientific Institute of Fisheries and Ocean-
ography. Vladivostok.

Bull. Scripps Inst.—Bulletin. Scripps Institution for
Biolngical Research. ‘Berkeley. ]

Bull. 8o. Calif. Acad. Sci.—Bulletin of the Southern Cali-
fornia Academy of Sciences. Los Angeles.

Bull. U. 8. Fish Comnm.—Bulletin of the United States
Fish Commission. Washington.

Bur. Fish.,, Min. Agr. and For., Japanese Imp. Govt—
Bureau of Fisheries. Ministry of Agriculture and Faor-
estry. Japanese Imperial Government. [Suisankyoku.
Norinshd, Dai Nippon Teikoku Seifu.] Tokyo.

California Div. Fish and Game, Bur. Mar. Fish.—Cali-
_ fornia Division of Fish and Game, Bureau of Marine
Fisheries. San Francisco. ’

California Div. Fish and Game, Fish Bull.—California
Division of Fish and Game. ' Fish Bulletin. Sacramento.

Cent. Fish. Expt. Sta. Rpt—Central Fisheries Experiment
Station Igei)orts. ‘[Suisan Shikenjo Chaosa Hokoku.]
Tokye.

Com. Fish. Rev.—Commercial Fisheries Review. Fish
and Wildlife Service. United States Department of the
Interior. Washington.

Copeia—Copeia. New York. )

Council Sci. and Indust. Res., Australia, Pamphlet—Coun-
cil for Scientific and Industrial Research. Common-
wealth of Australia, Pamphlet. Melbourne.

Dept. Fish,, New South Wales—Department of Fisheries,
New South Wales. Sydney.

Field Mus. Nat. Hist., Zool. Ser.—Field Museum of Natural
History, Zoological Series. Chicago.

Fish. Div., FAQ, UN,—Fisheries Division. The Food anl
Agriculture Organization of the United Nations. Wash.
ington. . ' .

Fish. Invest., (Suppl. Rpt.), Imp. Fish. Expt. Sta.—Fishery
Investigation (Supplementary Report). Imperial Fish-
eries Experiment Station. Tokyo.

Tish, Res. Bd. Canada, Bull.—Fisheries Research Board of
Canada, Bulletin. Vancouver.

‘Figh. Technol. Lect. Series—Fisheries Technology Lecture

Series. [Suisan Seizd Kogaku Koza.] Tokyo.
Formosa Fish..Mag.—Formosa Fisheries Magazine.
wan Suisan Zasshi.] Taihoku. .
Formosa Govt.-Gen. Fish. Expt. Sta. Publ—Formosa Gov-
ernment-General Fisheries Experiment Station. Publi-
cations. [Taiwan Sotokufu Suisan Shikenjs Shuppan.]
Kiirun. ’

['Tai-

Ichth. Contrih. Internatl. Game Fish Assoc.—Ichthyologi-
cal Contributions of the International Game Fish Asso-
ciation. New York.

Japanese Jour. Zool.—Japanese Journal of Zoology.
Tokyo.

Jour. Acad. Nat. Sci. Phila.—Journal of the Academy uf
Natural Sciences of Philadelphia. Philadelphia.

Jour. Asiatic Soc. Bengal—Journal of the Asiatic Society
of Bengal. Calcutta.

Jour. Biol. Chem,—Journal of Biclogical Chemistry. New
York.

Jour, Coll. Agr., Imp. Univ. Tokyo—Journal of the Collere
of Agriculture. Imperial University of Tokyo. Tokyo.

Jour. Coll. Sei., Imp. Univ. Tokyo—Journal of the College
of Science. Imperial University of Tokyo. Tokyao.

Jour. Council Sci. and Indust. Res., Australin—Journal of
the Council for Scientific and Industrial Research.
Commeonwealth of Australia. Melbhourne.

Jour. Fac. Sci., Imp. Univ. Tokyo—Journal of the Faculty
of Science, Imperial University of Tokyo. Tokyo.
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Jour. Imp. Fish. Bur. Tokyo—Journal of the Imperial
Fisheries Bureau. Tokyo.

Jour. Imp. Fish. Expt. Sta.—Journal of the Imperial Fish-
eries Experiment Station. Tokyo.

Jour, Mus. Godeffroy—Journal (es Museum Godeftroy.
Hamburg.

Jour. Pan-Pacific Res. Inst.—Journal of the Pan-Pacific
Research Institution. Honolulu.

Mem. Bernice P. Bishop Mus.—Memoirs of ‘the Bernice
Pauahi Bishop Museum. Honolulu. '

Mem. California Acad. Sci—Memoirs of the California
Academy of Sciences. San Francisco.

Mem. Carncgie Mus. —’\Icmcurs of the Carnegie Muueum
Pittsburgh.

Mid-Pacific Mag.—Mid-Pacific Magazine. Honolulu.

Miyagi Pref. IMish. Expt. Sta.—Miyagi Prefectural Fish-
eries Bxperiment Station. [Miyagi-ken Suisan Shi-
.kenjd. Watancha.

Nat. Geneesk. Arch. Neérland's Indie—Natuur en Genee-
skundig Archief voor Neérland’s—Indi€. Batavia.

Nat. Tijdschr. Nederlandsch-Indi#—Natuurkundig Tijd-
schrift voor Nederlandsch-Indid. . Batavia.

Nederlandsch Tijdschr. Dierk.—Nederlandsch Tijdschrift
voor de Dierkunde. Amsterdam.

New Zealand Jour. Sci. Technol—New Zealand Journal
of Science and Technology. Wellington.

New Zealand Mar. Dept. Fish. Bull.—New Zealand Marine
Department Fisheries Bulletin. Wellington.

Nissan Fish. Res. Sta. Odawara—Nissan Fisheries Re-
search Station. [Nissan Suisan Kenkyija.] Odawara.

Note Serv. Qcéanogr. Péches Indochine—Notes. Service
Océanographique des Péches de T'Indochine. Station
Maritime de Cauda. Saigon.

Occas. Pap. California Acad. Sci—Ocecasional Papers of
the California Academy of Sciences. San Francisco.
Qcean. Fish.—Oceanie Fisheries. [Kaiyo Gyogyo.] Tokyo.

Pacific Biol. Sta., Fish. Res. Bd. Canada, Cire.—Pacific
Biclogical Stations, Fisheries Research Board of Can-
ada. Vancouver.

Pacific Sei—Pacific Science. Honolulu.

Palao Trop. Biol. Sta. Studies—Palao Tropical Biological
Station Studies. Tokyo.

Philippine Jour. Sci—Philippine Journal of Secience.
Manila.

Proc. Acad. Nat. Sci. Phila.—Proceedings of the Academy
of Natural Seiences of Philadelphia. Philadelphia.

Proc. California Acad. Sci.—Proceedings of the California
Academy of Sciences, San Francisco.

Proc. Sei. Fish. Assoe.—Proceedings of the Scientific Fish-
eries Association. Tokyo.

Proe. Sixth Pacific Svi. Cong.—Proceedings of the Sixth
Pacific Science Congress. Berkeley and Los Angeles.
Proc. U. 8. Natl. Mus.—Proceedings of the United States

National Museum. Washington.

Proe. Zool. Acclim. Soc. Vietoria—Proceedings of the
Zoological and Acclimation Society of Victoria. Vie-
toria.
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Prog. Rpt. Chiba Pref. Fish. lExpt. Sta.—Progress Reports
of the Chiba Prefectural Fisheries Experiment Station..
[Chiba-ken Suisan Shikenjo Jigyd Hokoku.] Tateyama.

Prog. Rpt. Chiba Pref. Fish. Expt. Sta., Katsuura Br.—
Progress- Reports of the Chiha Prefectural Fisheries
Experiment Station, Katsuura Branch. [Chiba-ken
Suisan Shikenjd Katsuura Bunjo Jigyo Hokoku.]
Katsnura.

Prog. Rpt. Formosa Govt.-Gen. Fish, Expt. Sfa.——Progress

Reports of the Formosa Government-General Fisheries
Experiment Station [Taiwan Sotokufu Suisan Shi-
kenjo; Jigyo Hokoku; Shiken Hokoku; Suisan Shiken.
Hokoku.] Kiirun, :

Prog. Rpt. Hokkaild Fish. Expt. Sta.—Progress Reports
of the Hokkaido Fisheries Experiment Station. [Hok-
kaidé Suisan Shikenjd Suisan Chosa Hokoku.] Yoichi.

Prog. Rpt. Kagoshima Pref. Fish. Expt. Sta.—Progress
Renorts of the Kagoshima Prefectural Fisheries Experi-
ment Station, [Kagoshima-ken Suisan Shikenjo Jigyd
Hakoku.] Kagoshima.

Prog. Rpt. Kochi Pref. Fish. Expt. Sta.—Progress Reports
- of the Kéchi Prefectural Fisheries Experiment Station.
[Kdchi-ken Suisan Shikenjo Jigyd Hokoku.] Susaki.
Prog. Rpt. Kumamoto Pref. Fish., Expt. Sta.—Progress’
Reports of the Kumamoto Prefectural Fisheries Experi-
ment Station. [Kumamoto-ken Suisan Shikenjo Jigyd

Hokoku.] Kumamoto.

Prog. Rpt. Mie Pref. Fish. Expt. Sta. —ng'ress Reports
of the Mie Prefectural Fisheries Experiment Station.
[Mie-ken Suisan Shikenjo Jigyo Hokokun.] Tsu.

Prog. Rpt. Nagasaki Pref. Fish. Expt. Sta.—Progress Re-
ports of the Nagasaki Prefectural Fisheries Experiment
Station. [Nagasaki-ken Suisan Shikenjé Jigyo Ho-
koku.] Nagasaki.

Prog. Rpt. Oita Pref. Fish. Expt. Sta.—Progress Reports
of the Oita Prefectural Fisheries Experiment Station.
[Oita-ken Suisan Shikenjo Gyomu Hokoku.] Oita.

Prog. Rpt. Okinawa Pref, Fish. Expt. Sta.—Progress Re-
ports of the Okinawa Prefectural Fisheries Experiment
Station. [Okinawa-ken Suisan Shikenjo: Jigyo Ho-
koku; Seiseki; Seiseki Gaiyd.] Naba, -

Prog. Rpt. Pacific Coast Sta., Fish, Res. Bd. Canada—Re-
ports of the Pacific Coast Stations, Fisheries Regearch
Board of Canada. Vancouver.

Prog. Rpt. Shizuoka Pref. Fish. Expt. Sta.—Progress. Re-
ports of the Shizouka Prefectural Fisheries Experiment
Station. [Shizuoka-ken Suisan Shikenjo Jigyos Ho-
koku.] Shimizu.

Prog. Rpt. South Seas Govt.-Gen. Fish. Expt. Sta.—Prog-
ress Reports of the South Seas Government-General
Fisheries Experiment Station. [Nanyo-ché Suisan
Shikenjo Jigyo Hokoku.] Palau.

Prog. Rpt. Taihoku Prov. Fish. Expt. Sta.—Progress Re-
ports of the Taihoku Province Fisheries Experiment
Station. [Taihoku-shii Suisan Shikenjd Gyomm Ho-
koku.] Taihoku.

Prog. Rpt. Takao Prov. Fish. Expt. Sta.—Progress Reports
of the Takao Province Fisheries Experiment Station.
[Takao-shti Suisan Shiken Chosa Hokoku.] Takao.

Publ. Field Mus. Nat. Hist.—Publications. Field Musetn
of Natural History. Chicago.
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Rec. Canterbury Museum—Records of the Canterbury Mu-
seum. Christchurch.

Rec. Oceanogr. Works—Records of Oceanographic Works
in Japan. Tokyo.

Ree, So. Australinn Mus.—Records of the South Australian
Museum. Adelaide.

Rpt. British Assoe. Adv. Sci.—Report of the Bl‘lt.].Sh As-
sociation for the Advancement of Science. London.

Rpt. U. 8. Fish Comwm.—Report of the Commissioner.

United States Commission of Fish and Fisheries.
‘Washington.

SCAP Nat. Resources Sec. Rpt.—Supreme Commander for
the Allied Powers. General Headquarters, Natural
Resources Section. Reports. Tokyo.

Sci. Sea—Science of the Sea. [Kaiyd no Kagaku.]

Sea and Sky—Sea and Sky. [Umi to Sora.] Kobe.

Semi-Ann. Rpt. Oceanogr. Invest.—Semi-Annual Report
of Qceanographieal Investigations. Tokyo.

Smithsn, Misce. Collect.—Smithsonian Miscellaneous Col-
lections. 'Washington.

Soc. Promi. Ocean. Fish.—Society for the Promotion of
Oceanic Fisheries. [Kaiyd Gyogyd Kyokai.] Tokyo.
South Sea Fish.—South Sea Fisheries. [Nanyd Suisan.]

Tokyo.

South Sea Fish. News—South Sea Fisheries News.
[Nanyé Suisan Joho.] Palau.

South Sea Sci.—South Sea Science.
Palau.

Stanford Ichth. Bull.—Stanford Ichthyological Bulletin.

. Stanford.

Stanford Univ. Publ., Univ. Ser., Biol. Sci.—Stanford
University Publications, University Series, Biological
Seienceg. Stanford. .

[Kagaku Nanydo.]

Tech. Edue. Ser. Technol. Mus., Sydney—Technical Edu-
cation Series. Technological Museum. Sydney.

Text Fish.—The Text of the Fishery. Tokyo.

Trans. Nat. Hist. Soc. Formosa—Transactions of the
Natural History Society of Formosa. [Taiwan Haku-
butsu Gakkai Kaihd.] Taihoku.

Trans. New Zealand Inst.—Transactions and Pxoceechngs
of the New Zealand Institute. Wellington,

Trans. Roy. Soc. New Zealand—Transactions and Proceed-
ings of the Royal Society of New Zealand. Dunedin.
Trans. Thirteenth No. Amer. Wildlife Conf.—Transactions
" of the Thirteenth North American Wildlife Conference.

‘Washington.
Trav. Inst. Oceanogr. Indochine—Travaux de ['Institut
Oceanographique de U'Indochine. Saigon.
Treubia—Treubia. Buitenzorg.

U. 8. Fish and Wildlife Serv., Circ.—United States Depart-
ment of the Interior, Fish and Wildlife Service, Circui-
lar. Washington.

U. S. Fish and Wildlife Serv. Fish. Bull.—United States
Department of the Interior. Fishery Bulletin of the
Fish and Wildlife Service. - Washington.

U. 8. Fish and Wildlife Serv., Fish, Leaf~—United States
Department of the Interior. Fish and Wildlife Service,
Fishery Leaflet. Washington, '

U. S. Natl. Mus. Bull.—United States National Museum.
Bulletin. Washington.

Univ. California Publ. Zool—University of California
Publications in Zoology. Berkeley.

Verh. Batavia Genoot. Kunst. Wetens.—Verhandelingen
van het Bataviaasch Genootschap van Kunsten en
Wetenschappen. Batavia, '

Versl. Akad. Amsterdam—Verslagen van de Gewone
Vergaderingen der Wis en Natuurkundige Afdeeling.
Koninklijke Academie van Wetenschappen. Amsterdam,

Vidensk. Selskr. Skr.—Kongelige Danske Videnskabernes
Selskab. Copenhagen.

Woods Hole Oceanogr. Inst. Tech. Rpt—Woods Hole
Oceanographic Institution, Technical Report. 'Woods
Hole.

Zool. Mag.—Zoological Magazine.
Tokyo.
Zool. Meded.—Zoologische Mededeelingen.

[Débutsugaku Zasshi.]

Leiden,



Age
" Aikawa, 1937.
Aikawa and Kato, 1938.
Ban, 1941.
Brock, 1943,
Higashi, 1941b.

Ikebe, 1939, 1940a, 1940b 1940¢, 1941a, 1941b,

Kanamura and Yazaki, 1940a, 1940b.
Kimura, 1935, 1941, 1042a.
Okamoto, 1940.
Schaefer, 1948b. )
Tauchi, 1940a, 1940b, 1940¢.
Uno, 1936b.

. Yabe and Mori, 1948.

Albacore. See Thunnus germo.

Allison’s tuna, See Neothunnus allisoni.

Allothunnus fallai
Anatomy
Serventy, 1948.
Classification
Fraser-Brunner, 1950,
Serventy, 194S.
Compared with Katsuwonidae
Serventy, 1948,
Description
Fraser-Brunner, 1950.
Serventy, 1948.
Distribution
Fraser-Brunner, 1950.
Serventy, 1948.
Figured
Fraser-Brunner, 1950.
Serventy, 1948.
Keys
Fraser-Brunner, 1950.
Measurement data
Serventy, 1948.
Synonymy
Fraser-Brunner, 1950.
Anatomy
Air bladder
Fish, 1948.
Kishinouye, 1922a.
And evolution
Kishinouye, 1919a.
Brain
Matsui, 1942a.
Migita and Arakawa, 1948.
Digestive system
Suyehiro, 1936, 1938, 1941, 1942,
Bxternal and internal
Berg, 1947.
Eckles, 1949b.
Godsil and Byers, 1944,
Imamura, 1949.
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Anatomy—Continued
‘External and internal—Continued

Kishinouye, 1915a, 1915b, 1917a, 1918, 1921, 1923.

Nakamura, 1949,
Roedel, 1948b.
Schaefer and Marr, 1948b.
Serventy, 1942b, 1948,
Takahashi, 1924,

Figured
Godsil and Byers, 1944,
Higashi, 1941a, 1941c.
Kishinouye, 1915b, 1919a, 1928,
Matsui, 1942D. -
Migita and Arakawa, 1948,
Nakamura, 1938.
Serventy, 1941, 1942b, 1948,
Suyehiro, 1942,

Reproductive system
Bennett, 1840.
Matsui, 1942b,
Nakamura, 1938.
Nakamum Res. Staff, 1949,
Okinawa Pref. Fish. Expt. Kta 1931,

Astronomical phenomena correlated with filshing

. Kawana, 1934.
Takao Prov. Fish. Expt. Sta., 1927,
Auzis -
Anatomy
Kishinouye, 1915b, 1919a.
As food of tunas
Asano, 1939.
Chemical analysis
Okuda, 1918.
Common names
Tominaga, 1943.
Description
Tominaga, 1943.
Distribution
Schaefer, 1948c.
Tominaga, 1943.
Food
Tominaga, 1943.
Habits
Tominaga, 1948.
Hormones
Migita-and Arakawa, 1948,
Reproduction
Schaefer, 1948c.
Young
Kishinouye, 1926.
Schaefer, 1948ec.
Auzis hira
Anatomy
Kishinouye, 1915a, 1923.



Aneis hira—Continued

Classification
Kishinouye, 1915a, 1923,
Nakamura, 1939b.
Okada and Matsubara, 1938.
Soldatov and Lindberg, 1930.
Taranetz, 1937.

Common names
Fujita and Wakiya, 1915.
Kishinouye, 1915a, 1923,
Nakamura, 1939b,
Okada and Matsubara, 1938.
Shapiro, 1948b,

Description
Imamura, 1949,
Jordan and Hubbs, 1925,
Kishinouye, 1915a, 1923,
Okada and Matsubara, 1938.
Soldatov and Lindberg, 1930.

Distribution
‘Fujita and Wakiya, 1915
Imamura, 1949,
Jordan and Hubbs, 1925.
Kishinouye, 1915a, 1923,
Okada and Matsubara, 1938.
Shapiro, 1948b.
Soldatov and Lindberg, 1930.
Tanaka, 1931.
Taranetz, 1937.

Figured .
Kishinouye, 1915a, 1923,

Food '
Kishinouye, 1923.

Habits -
Imamura, 1949.
Kishinouye, 1923.

Keys
Kishinouye, 1915a, 1923,
Okada and Matsubara, 1938.
Soldatov and Lindherg, 1930.
Taranetz, 1937.

Synonymy
Kishinouye, 1923.

- Nakamura, 1939b.
Soldatov and Lindberg, 1930.
Tanaka, 1931.

Auzis maru

Anatomy .
Kishinouye, 1915a, 1923.

Classification .
Kishinouye, 191%a, 1923.
Nakamura, 1939b.
Soldatov and Lindberg, 1930.
Taranetz, 1937.

Common names

" Fujita and Wakiya, 1915,
Kishinouve, 19153, 1923.
Nakamura, 1939b.
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Auzxis maru—Continued

Description
Imamura, 1949.
Kishinouye, 1915a, 1923.
Soldatov and Lindberg, 1930.

Distribution
Fujita and Wakiya, 1915.
Imamura, 1949,
Kishinouye, 1915a, 1923.
Soldatov and Lindberg, 1930.
Taranetz, 1937.

Figured .

Kishinouye, 1915a, 1923.

Food
Kishinouye, 1923,

Habits
Imamura, 1949.
Kishinouye, 1923.

Keys ]
Kishinouye, 1915a, 1923.
Soldatov and Lindberg, 1930.
Taranetz, 1937. '

Reproduction -

Kishinouye, 1915a.

Synonymy
Kishinouye, 1923.
Nakamura, 1939b.

Soldatov and Lindherg, 1930.

Young as food of tunas
Kishinouye, 1917b, 1923, 1924,

Aunxis ramsayi

Distribution
McCulloch, 1922,

Keys
McCulloch, 1922,

Synonymy
McCulloch, 1922,

Auzis rochei

Description
Giinther, 1860.

Distribution
Chu, 1931,

Giinther, 1860.

Synonymy
Chu, 1931.

Giinther, 1860.
Auxis tapeinosoma

Classification
Okada and Matsubara, 1938.
Wade, 1949.

Common names
Jordan and Hubbs, 1925.
Jordan and Snyder, 1901.
Okada and Matsubara, 1938.
Shapiro, 194Sb.

Compared with Auxis thynnoides

Bleeker, 1855.
Description

Bleeker, 1854,

Giinther, 1860.
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Auxis tapeinosoma—Continued

Description—Continued
Jordan and Hubbs, 1925,
Okada and Matsubara, 1938.
Wade, 1949.

Distribution
Bleeker. 1554, 1857.
Giinther, 1860.
Jordan and Hubbs, 1925,
Jordan and Snyder, 1901.
Okada and Matsubara, 1938.
Reeves, 1928.
Shapiro, 1948)
‘Wade, 1949.

Figured
Wade, 1949,

Keys
Okada and Matsubara, 1938.
‘Wade, 1949,

Measurement data
Wade, 1949,

Meristic characters
Wade, 1949.

Synonymy ]
Giinther, 1860.
Jordan and Hubbs, 1925,
Wade, 1949.

Young
Wade, 1949.

Auzis taso

Compared with Auzis thynnoides
Bleeker, 1855,
Description
Cuvier and Valenciennes, 1531,
Distribution
Bleeker, 1845, 1850, 1878

Auxzis thazard

Anatomy
Schaefer and Marr, 1948b.

As food of tunas
Marukawa, 1939.

Classification.

Fraser-Brunner, 1950.

Common names
Barnhart, 1936.

FAQ, 1949..
Fish, 1948,
Herre and Umali, 1948,

" Jordan and Evermann, 1896,
Jordan and Metz, 1913.
Jordan, Tanaka, and Snyder, 1913.
Serventy, 1941.

Tinker, 1944,
Ulrey and Greeley, 1928.
‘Walford, 1937.

Description
. Barnhart, 1936.
Cuvier and Valenciennes, 1831,
Fowler, 1928, 1938.
Fraser-Brunner, 1950.
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Auzis thazard—Continued

Description—Continued
Jordan and Evermann, 1905,
Meek and Hildebrand, 1923.
Schaefer and Marr, 1948b.
Serventy, 1941.

Tinker, 1944,
Wade, 1949,
‘Walford, 1937.

Distribution

Barnhart, 1936.

Domantay, 1940,

FAOQ, 1949,

Fish, 1948, _

Fowler, 1928, 1938, 1944, 1949.
Fraser-Brunner, 1950.
Graham, 193S.

Herre, 1940.

Jenkins, 1903.

, Jordan and BEvermann, 15896, 1903.
Jordan and Jordan, 1922, '
Jordan and Metz, 1913.
Jordan and Seale, 1906.
Jordan and Snyder, 1900.
Jordan, Tanaka, and Snyder, 1918.
Lord, 1927.

McCulloch, 1922,

Meek and Hildebrand, 1923.
Mori, 1928.

Reeves, 1928,

Schaefer and Marr, 1948b.
Serventy, 1941.

Soldatov, 1929,

Stead, 1908.

Thompson and Higgins, 1919.
Tinker, 1944,

Ulrey, 1929.

Ulrey and Greeley, 1928.
Wade, 1949.

‘Walford, 1937.

Figured

Barnhart, 1936.

Domantay, 1940.
Fraser-Brunner, 1950,
Jordan and Evermann, 1905.
Jordan, Tanaka, and Snyder, 1913.
McCulloch, 1922, .
Schaefer and Marr, 1948b.
Serventy, 1941,

Tinker, 1944,

‘Wade, 1949.

‘Walford, 1937.

Keys
Brock, 1949.

Fraser-Brunner, 1950.
McCulloch, 1922,

Meek and Hildebrand, 1928.
Serventy, 1941.

Wade, 1949,

Walford, 1937. -



Awris thatard—Continuea
Measurement data
Wade, 1949.
Meristic characters
Schaefer and Marr, 1948b.
Wade, 1949.
Synonymy
FAO, 1949,
Fowler, 1928, 1938, 1944, 1949.
Fraser-Brunner, 1950.
Jenkins, 1903.
Jordan and Everinann, 1896, 1905.
Jordan, Tunaka, and Snyder, 1913.
McCulloch, 1922,
Meek and Hildebrand, 1923,
Ulrey and Greeley, 1928,
Wade, 1949. - :
Young
Schaefer and Marr, 1948b.
Wade, 1949,
Young as food of tunas
Marukawa, 1939.
Auris thynnoides
Compared with Awwxis tapeinosoma
Bleeker, 1855,
Cowmpared with Awris taso
Bleeker, 1855,
Compared with Auwvis vulgaris
Bleeker, 1855,
Description
Bleeker, 1855.
Distribution
Bleeker, 18435, 1863, 1865a. .
Auxis vulgaris
Compared with Auwis thynnoides
. Bleeker, 1855.

Bibliography
* Corwin, 1930. -
Kishinouye, 1923,
Nakamura, 1949.
Shapiro, 1948a, 1948b.
‘Big-eyed tuna. See Parathunnus spp.
Black tuna. See Thununus oricntalis.
Bluefin tuna. "See Thunnus thynnus.
Body condition
Aikawa, 1937.
Aikawa and Kato, 1938.
Ikebe, 1939.
Ikebe and Matsumoto. 1937.
Kanamura and Yazaki, 1940a, 1940b.
Onodera, 1941,
Soc. Prom. Ocean, Fish., 1936.

South Seas Govt.—Gen. Fish, Expt. Sta., 1941d.

Suyehiro, 1936, 1938.
Body temperature
Anonymous, 1938.
Kanamura and Imaizumi, 1935.
Kanamura and Yazaki, 1940a, 1940b.

920179°—51——38

Color, water.
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Rody temperature—Continued

Nakamura, 1941.

{ita Pref. Fish. Expt. Sta., 1027a, 1930.

Seagel, 1949.
Uda, 1941,
Watanabe, N., 1941,

Bonito. See Katsuivonus pelamis.

Catch per unit of effort
Formosa Govt.—Gen. Fish. Expt. Sta., 1933a.
- Hiratsuka and Imaizumi, 1934,

Hiratsuka and Ito, 1934.

Imaizumi, 1937.

Japanese Bur. Fish., 1939, 1940.
Kanamura and Imaizumi, 1935,
Kanamura and Yazaki, 1940a, 1940b.
Nakamura, 1949,

Okuma, Imaizumi, and Maki, 1935.
Serventy, 1047.

‘Whitehead, 1931.

Characters, meristic. See Morphometries.
Chemical analysis

Dill, 1921.

Higashi and Hirai, 1948.

Koidama, Iizuka, and Harada, 1934.
Miyama and Qsakabe, 1938, 1940,
Miyama, Saruya, and Hasegawa, 1939,
Miyauchi, 1915.

Okuda, 1918.

Shimizu, 1947.

Soc. Prom. Ocean. Fish., 1936.
Tomiyama, 1933.

Classifieation

Berg, 1947, Co
Fraser-Brunner, 1949, 1950,
Godsil and Byers, 1944,
Hildebrand, 1946.

Jordan, 1923.

Kishinouye, 1915a, 1917a, 1923,
Lacépéde, 1829,

Liitken, 18S0.

Nakamura, 1939a, 1939h, 1943, 1949,
Okada and Matsubara, 1938.
Phillipps, 1927b,

Roedel, 1948b.

Roughly, 1916.

Schaefer, 1948a.

Serventy, 1948.

Shapiro, 1948a.

Soldatov and Lindberg, 1930.
Takahashi, 1924, 1926,
Taranetz, 1937.

Wade, 1949,

Walford, 1931.

‘Whitebead, 1931,

Whitley, 1937.

ditions.

Condition, body. See Body condition.
Contents, stomach. See Food.

31

See Wuater color, also Oceanographic con-
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Currents. See also Oceanographic conditions. Distribution—Continued
Correlated with fishing Jordan and Metz, 1913.

Formosa Govt.—Gen. Fish. BExpt. Sta., 1930, 1931, 1932, Jordan and Seale, 1906.

1933b, 1934. Jordan and Snyder, 1900, 1901.
Ikehe, 1940d. i Jordan and Starks, 1907.
Inanami, 1940b, 1940¢, 1941, Jordan, Tanaka, and Snyder, 19183.
Kagoshima Pref. Fish, Expt. Sta., 1927h, 1928a. Kanamura and Imaizumi, 1935,
South Seas Govt—Gen, Fish., Expt.-Sta., 1942, 1943b. Kanamura and Yazaki, 1940a, 1940b.

Kimura, 1941, 1942b.

Distribution . . ' ) Kishinouye, 1915a, 1919c¢, 1922¢, 1923,
Abe, 1939. . Kochi Pref. Fish. Expt. Sta., 1923b, 1924,
Anonymous, 1938, 1941, : " Kumata et al., 1941.

Barnhart, 1936. Lesson, 1830.
Bleeker, 1344, 1845, 1850, 1852, 1854, 1855, 1856, 1857, Lord, 1927.
1860a, 1360b, 1861a, 1861b, - 1862, 1863, 1865a, 1865b, Macleay, 1881.
1878, 1879. ' . Martin, 1938,
Brock, 1938, 1939. Matsubara, 1943.
Cantor, 1850. o McCulloch, 1922,
Chabanaud, 1926. Meek and Hildebrand, 1923.
Chapman, 1946. ' - Metz, 1912,
Chevey, 1932a, 1932h. . ' Mori, 1928.
Chu, 1931. Nakamura, 1938, 1939b, 1943, 1949
Clemens and Wilby, 1946. Nichols and Murphy, 1922, 1944.
Cooper, 1863. ) Okada and Matsubara, 1938S.
Cowan, 1938, Okinawa Pref. Fish. Expt. Sta., 1943.
Cuvier and Valenciennes, 1831. . Okuma, Imaizumi, and Maki, 1935.
Delsman and Hardenburg, 1934 ) Phillipps, 1927a, 1927b.
Domantay, 1940. Phillipps and Hodgkinson, 1922,
Eckles, 1949a, 1949b. Powell, 1937.
Eigenmann, 1892. Reeves, 1928,
Eigenmann and Eigenmann, 1890, 1891, Richardson, 1846.
Evermann and Seale, 1907. Roedel, 1948a, 1948b.
FAO, 1949. Roughly, 1916.
Fish, 1948. . Samson; 1940,
‘Fowler, 1904a, 1923a, 1923b, 1927, 1928, 1929, 1931, 1934, Schaefer, 194Sc.
1938, 1944, 1949, Schmidt, 1930.
Fowler and Ball, 1925. Schmitt and Schultz, 1940.
Fraser-Brunner, 1949, 1950 Schultz, 1949,
Mujita and Wakiya, 1015, ] Schultz and DeLacy, 1936.
Gilbert and Starks, 1904. ) Seale, 1940.
Godgil and Greenhood, 1948. -Serventy, 1941, 1942a, 1942b, 1947, 1948,
Graham, 1938. : Shapiro, 1948a, 1948b.
Griffin, 1927, : ' Smith and Schaefer, 1949,
Giinther, 1860. 1876. Snyder, 1904.
Hasegawa, 1937. . Soldatov, 1929,
Herre, 1932, 1933, 1935, 1936, 1940. ’ Soldatov and Lindberg, 1930. :
Hildebrand, 1946. " South Seas Govt.-Gen. Fish. Etpt Sta., 1937&, 1937b,
Hiratsuka and Imaizumi, 1934, : _ 1941a.
Hiratsuka and Ito, 1934. . Starks, 1918.
Holder, 1912. . - Starks and Morris, 1907.
Hubbs, 1916, 1928 Stead, 1906, 1908,
Imaizumi, 1937. Takao Prov. Fish. Expt. Sta., 1927.
Imamura, 1949. ’ : Tanaka, 1912, 1931.
Japanese Bur. Fish., 1934, 1939, 1940. Taranetz, 1937.
Jenkins, 1903. . Thompson and Higgins, 1919.
Jordan, 1885. Tinker, 1944,
Jordan and Evermann, 1896, 1905, 1926a, 1926b. : Tirant, 1929,
Jordan and Gilbert, 1881a, 1852, Tominaga, 1943.
Jordan and Hubbs, 1925, : ' Tubb, 1948.

Jordan and Jordan, 1922, - : . TUlrey, 1929.
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Distribution—Continued

Ulrey and Greeley, 1928.

Wade, 1949,

Waite, 1907, 1921, 1928,

Walford, 1931, 1937.

Weber, 1913.

Whitehead, 1929, 1931.

Whitley, 1928, 1937, 1947.
Distribution correlated with water temperature

Takayama and Ando, 1934. .
. Takayama, Ideda, and Ando, 1934.
. Uda, 1935a, 1935b, 1936, 1940b.

Egos
DelJong, 1940,
Delsman, 1931.
Delsman and Hardenburg, 1934.
Hatai et al., 1941.
Marr, 1948.
Nakamura, 1938, 1949,
Nakamura Res. Staff, 1949.
Watanabe, H., 1939,
Yabe and Mori, 1948,
Enemies
Bennett, 1840.
Imamura, 1949,
Kishinouye, 1923,
Tinker, 1944,
Walford, 1937.

Euthymnus
Common names
~ Fish, 1948,
Distribution
Fish, 1948,

Buthynnus alleterate. See E-u-thu'-n-n'us alletteratus.
E-ztti:-yn-mts alleteratug. See Euthynnus alletteratus.

EButhynnus alletteratus
Classification
Hildebrand, 1946.
Okada and Matsubara, 1938.
Common names
Delsman and Hardenburg, 1934.
FAO, 1949,
Jordan and.Evermann, 1905,
Jordan and Jordan, 1922,
Jordan and Snyder, 1901.
Jordan, Tanaka, and Snyder, 1913.
Okada and Matsubara, 1938. '
Serventy, 1941.
Tinker, 1944,
‘Whitley, 1947.
Compared with Euthynnus lineatus
Schmitt and Schultz, 1940.
Compared with Mediterranean Thynnus thunning
Temminck and Schlegel, 1850. -
Compared with Thynnus pelamys
Cantor, 1850.
Compared with Wanderer wallisi
‘Whitley, 1937.

Euthynnus alletteratus—Continued
Description
Boeseman, 1947,
Cantor, 1850.
Delsman and Hardenburg, 1934,
Fowler, 1904b, 1928,
Giinther, 1860, 1576.
Hildebrand, 1946,
Jordan and Evermann, 1905.
- Macleay, 1881.
Meek and Hildebrand, 1923,
Okada and Matsubara, 1938. ~
Serventy, 1941,
Tinker, 1944,
Distribution .
Bleeker, 1852, 1860a, 1860b, 1861a, 1861b, 1862, 1865a,
1865Db.
Cantor, 1850.
Chabanaud, 1926.
Chapman, 1946.
Delsman and Hardenburg, 1934
FAOQ. 1949, ’
Fowler, 1928, 1931, 1938, 1944,
Fowler and Ball, 1925, '
Giinther, 1800, 1876.
Herre, 1932, 1940.
Hildebrand, 1946.
Jenkins, 1903.
Jordan and Evermann, 1905,
Jordan and Jordan, 1922,
Jordan and Seale, 1908.
Jordan and Snyder, 1901.
Jordan, Tanaka, and Snyder, 1913;
Macleay, 1881.
McCulloch, 1922
Meek and Hildebrand, 1923.
Okada and Matsubara, 1938.
Richardson, 1846.
Schmidt, 1930.
Schmitt and Schultz, 1940,
Serventy, 1941,
Stead, 1908.
Tanaka, 1931.
Tinker, 1944,
Tirant, 1929.
‘Weber, 1913.
Whitley, 1947.
Hges
DeJong, 1940.
Delsman, 1931.
Delsman and Hardenburg, 1934.
Figured
Delsman and Hardenburg, 1984,
Fowler, 1928.
Giinther, 1876.
Jordan and Evermann, 1905.
Jordan, Tanaka, and Snyder, 1913,
Kitahara, 1897.
Serventy, 1941.
Temminck and Schlegel, 1850.
Tinker, 1944,
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FEuthynnus alletteratus—Continued
Food
Hildebrand, 1946.
Keys
Delsman and Hardenburg, 1934,
Hildebrand, 1946.
McCulloch, 1922,
Meek and Hildebrand, 1923,
Okada and Matsubara, 1938.
Serventy, 1941,
Parasites
Manter, 1940.
Van Cleave, 1940,
Reproduction
Delsman and Harvdenburg, 1934,
Synonymy
Boeseman, 1947,
Chevey, 1034.
FAO, 1949,
Fowler, 1904b, 1928,
Giinther, 1860, 1876.
Hildebrand, 1946.
Jenkins, 1903.
Jordan and Evermann, 1905.
Jordan, Tanaka, and Snyder, 1913.
MecCulloch, 1922,
Meek and Hildebrand, 1928.
Richardson, 1846.
Tanaka, 1931.
Weber, 1913,
Young
Delsman, 1931.
Delsman and Hardenburg, 1934,
Giinther, 18%9.

EButhynnus ellitteratus. See Buthynnus alletteratus.
Euthijmnus lineatus

Anatomy
Kishinouye, 1923.
Schaefer and Marr, 1948h,
" Classification
Fraser-Brunner, 1949,
Kishinouye, 1923.
Common names
Kishinouye, 1923.
Walford. 1937.
Compared with Enthynnus clletteratus
Schmitt and Schultz, 1940.
Description
Fowler, 193S.
Kishinouye, 1919¢, 1923,
Schaefer and Marr, 194Sb,
Seale, 1940.
Walford, 1937.
Digtribution -
Fowler, 1938, 1944,
Fraser-Brunner, 1949,
Kishinouye, 1919¢, 1923,
Roedel, 1948a. '
Schaefer, 194Sc,
Schaefer and Marr, 194Sb.
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Buthynnus lincatus—Continued
Description—Continued
Schmitt and Schultz, 1940.
Seale, 1940.
Walford, 1937.
Figured
Fowler, 1944,
Fraser-Brunner, 1949,
Kishinouye, 1923,
Schaefer and Marr, 1948b.
‘Walford, 1937.
Food
Kishinouye, 1923,
‘Walford, 1937.
Hahits
Kishinouye, 1923,
Keys
Fraser-Brunner, 1949.
Kishinouye, 1923,
‘Walford, 1937.
Meristic characters
Schaefer and Marr, 1948b.
Reproduction
Schaefer, 1948c.
Walford, 1937.
Synonymy
Fowler, 19388, 1944,
Fraser-Brunner, 1949.
Kishinouye, 1923.
Young
Schaefer, 1948¢.
Schaefer and Marr, 194Sh.
Euthynnus macroptera
Distribution
Tubb, 1948.
Buthynnus pelamis. See Katsuwonus pelamis.
Euthynnus pelamys. See Katsuwonus pelamis,
Euthynnus vagans. See Katsuwonus pelamis.
Euthynnus 1wallisi
Distribution
Fowler, 1949,
Synonymy
Fowler, 1949.
Euthynnus yaito
Anntoﬁly
Kishinouye, 1915a, 1915b, 1919a, 1923.
Chemical analysis
Miyauchi, 1915.
Classification
Fraser-Brunner, 1949,
Kishinouye, 1915a, 1923.
Nakamura, 1939b.
Okada and Matsubara, 1938."
Common names
Chevey, 1932a.
Fujita and Wakiya, 1915.
Herre and Umali, 1948.
Kishinouye, 1915a, 1923.
Nakamura, 1929b.
Okada and Matsubara, 1938.



Buthynnus yaito—Continued
Common names—Continued
Shapiro, 1948b.
Tominaga, 1943.
Compared with Wanderer wallisi
‘Whitley, 1937.
Description
Chevey, 1932a.
Kishinouye, 1915a. 1923.
Okada and Matsubara, 1938,
Tominaga, 1943.
Distribution
Chevey, 1932a, 1932b.
Domantay, 1040,
Eckles, 1949a.
Fraser-Brunner, 1949,
Fujita and Wakiya, 1915.
Godsil and Greenhood, 1948:
Herre, 1933, 1940.
Jordan and Evermann, 1926a.
Jordan and Hubbs, 1925,
Kishinouye, 1915a, 1922¢c, 1923.
Okada and Matsubara, 193S.
Schaefer, 1948c.
Shapiro, 1948b.
Smith and Schaefer, 1949,
Tominaga, 1943.
Figured
Chevey, 1932a.
Domantay, 1940,
Fraser-Brunner, 19%9.
Kishinouye, 1915a, 1923.
Smith and Schaefer, 1949.
Food :
Herald, 1949.
Kishinouye, 1923.
Tominagu, 1943,
Welsh, 1949.
Habits .
Kishinouye, 1923.
Tominaga, 1043,
Keys :
Brock, 1949.
Fraser-Brunner, 1949.
Kishinouye, 1915a, 1923,
Okada and Matsubara, 1938.
Measurement data
Bonham, 1944,
Parasites
Kishinouye, 1923.
Reproduction
Kishinouye, 1923.
Schaefer, 194Sc.
Synonymy
Chevey, 1932a, 1934.
Fraser-Brunner, 1949,
Jordan and Hubbs, 1925.
Kishinouye, 1923.
Nakamura, 1939b.
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Euthynnus yaito—Continued
" Young
Kishinouye, 1919b, 1923, 1924,
_ Schaefer, 1948c.
Buthynus alletteratus. See Euthynnus alletteratus.
Evolution .
Based on internal anatomy
Kishinouye, 1919a.
Exploitation rates
Tauchi, 1940a, 1940b, 194Cc.

Fishing conditions
Correlated with area
Hart and Hollister, 1947.
Hart et al., 1948,
Correlated with astronomical phenomena. See Astro-
nomical phenomena.
Correlated with oceanography, See Oceanographic
conditions. .
Correlated with season
Hart et al.; 1948,
Inanami, 1942b.
Whitehead, 1929.
Fishing grounds
Location correlated with occanography. See Oceano-
graphic conditions. -
Food
Anonymous, 1938,
Asano, 1939.
Ban, 1941.
Bennett, 1840.
Chapman, 1946.
Clemens and Wilby, 1948, .
Délsman and Hardeoburg, 1934.
Eckles, 1949Db.
Fitch, 1950. -
Formosa Govt.-Gen. Fish, Expt. Sta., 1933a.
Hart and Hollister, 1947.
Hart et al., 194S.
Hatai et al., 1941,
Herald, 1949.
Hildebrand., 1946.
Imamura, 1949.
Japanese Bur. Fish.. 1934, 1939, 1940.
Jordan and Gilbert, 1881h, 1882.
Kanamura and Yazaki, 1940a, 1940b.
Kishinouye, 1895, 1915a, 1917h, 1023,
Kuronuma, 1940.
Marukawa, 1939.
Miyama, Saruya, and Hasegawa, 1939,
Nakamura, 1936, 1943, 1949,
Nakamura Res. Staff, 1949.
Okuma, Imaizumi, and Maki, 1935.
Scagel, 1949,
Serventy, 1942a.
Shapiro, 1948a.
Starks, 1918,
Starks and Morris, 1907.
Suyehiro, 1936, 1938, 1942,
Taihoku Prov. Fish. Expt. Sta., 1928, 1929.
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Food—Continued
Tinker, 1944,
Tominaga, 1943,
Walford, 1937.

. Watanabe, H., 1939.
Welsh, 1949.
Whitley, 1937.

Yabe and Mori, 1948,

Germo alalunga. See Thunnus germo.
Germo alatunga. See Thunnus germo.
Germo albacores. See Neothunnus itosibi,
Germo argentivittatus, See Neothunnus dr, yent:mttatus
Germo germo. See Thunnus germo.
Germo germon. See ThuUnnus germo.
Germo macropterus. Seée Neothunnius macropterus,
Germo 8ibi. See Parathunnus sibi.
Gravity, specific. See Specifie gravity, also Oceanographic
conditions. ’
Growth
Aikawa and Kato, 1938.
Brock, 1943.
Kimura, 1932, 1935.
Kishinouye, 1923.
Schaefer, 1948a, 1048b.
Gymnosarda affinis. See Katswiwonus pclamis
GQumnosarde allctterata. See Buthynnus alleiteratus.
Gymnosarda pelamis. See Katsuiwonus pelamis.

Habits
Brock, 1949.
Imamura, 1949,
Jordan and Gilbert, 1882,
Kida, 1936.
Kishinouye, 19153a, 1923.
Nakamura, 1949.
Roughly, 1916.
Schaefer, 1948b.
Serventy, 19423,
Shapiro, 1948a.
Tinker, 1944,
Tominaga., 1943.
Uchida, 1923.
Uda, 1935h, 1940a.
. Uda and Tsukushi, 1934
-Hermaphroditism
Nakamura, 1935.
Hormones
Migita and Arakawa, 1948,
Oya and Takahashi, 1936.
Toyama et al., 1941.
Juveniles. See Young.
Katsuwonidae
Anatomy ]
Kishinouye, 1917a, 1919a.
Classification
Kishinouye, 1917a.
Compared with Allothunnus fallei
Serventy, 1948.

Katsuwonidae—Continued
Keys
Jordan and Huhbs, 1925,
Katsuiconus pelamis
. Age
Aikawa, 1037.
Aikawa and Kato, 1938.
Higashi, 1941b.
Kimura, 1941.
Okamoto, 1940.
Yabe and Mori, 1948.
Anatomy .
Eckles, 1949b.
Godsil and Byers, 1944,
Higashi, 1941a.
Imamura, 1949.
Kishinouye, 1915a, 1915b, 1918, 1919a, 1923, .
Matsui, 19423, 1042b,
Suyehiro, 1036, 1938, 1941 1942,
Body condition
Aikawa, 193T7.
Aikawa and Kato, 1938,
Ikebe and Matsumoto, 1937.
Onodera, 1941,
South Seas Govt.-Gen. Fish. Expt. Sta., 1941d.
Suyehiro, 1936, 1938.
Body temperature
Uda, 1941.
‘Watanabe, N., 1941.
Catch per unit of effort
Kanamura and Yazaki, 1940a, 1940b,
Chemical analysis
Higzashi and Hirai, 1948,
Kodama, Iizuka, and Harada, 1934.
Miyama and Osakabe, 1938, 1940.
Miyauchi, 1915.
Okuda, 1918,
Classification
Fraser-Brunner, 1950.
Godsil and Byers, 1944,
Hildebrand. 1948,
Kishinouye, 1915a, 1923,
Nakamura, 1939b.
Okada and Matsubara, 1938.
Phillipps, 1927b.
Roedel, 1948D.
Shapiro, 1948a.
Soldatov and Lindberg, 1930.
Taranetz, 1937.
Walford, 1931.
Common names
Barnhart, 1936.
Craig, 1929,
Delsman and Hardenburg, 1934.
FAO, 1949.
Fish, 1948.
Fujita and Wakiya, 1915
Herre and Umali, 1948, )
Jordan and Evermann, 1506, 1905.
Jordan and Hubbs, 1925,
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Katsuwonus pelamis—Continued Katswwonus pelamis—Continued
Commeon names—Continued Distribution—Continued

Jordan and Jordan, 1922.
Jordan and Snyder, 1901.

Jordan, Tanaka, and Snyder, 1913.

Kishinouye, 1915a, 1923. -
Kumata et al.,, 1941,
Nakamura, 1939b.
Okada and Matsubara, 1938.
Phillipps, 1927b.
Roedel, 1948b.
Serventy, 1941.
Shapiro, 194Sa, 194Sb,
Smith, 1947,
Starks and Morris, 1907.
Tanaka, 1912.
Tinker, 1944,
Tominaga, 1943.
Ulrey and Greeley, 192S.
Walford, 1931, 1937.
‘Whitley, 1947.
Compared with Thynnus affinis
Cantor, 1850.
Description
Barnhart, 1936.
Bennett, 1840.
Bleeker, 1856.
Boeseman, 1947.
Clemens and Wilby, 19486,
Cuvier and Valenciennes, 1934,
Delsman and Hardenburg, 1934,
Eigenmann and Bigenmann, 1890.
Fowler, 1928, 1938,
Fraser-Brunner, 1950.
Godsil and Byers, 1944,
Giinther, 1860. 1876.
Hildebrand, 1946.
Imamura, 1949.
Jordan and Evermann, 1905.
Kishinouye, 1915a, 1922b, 1923.
Lesson, 1830.
Macleay, 1881.
Meek and Hildebrand, 1923.
Nakamura, 1939b.
Okada and Matsubara, 1938.
Roedel, 1948b.
Seale, 1940.
Serventy, 1941.
Shapiro, 1948a.
Soldatov and Lindberg; 1930.
Stead, 1906.
Tanaka, 1912,
Temminck and Schlegel, 1850.
Tinker, 1944.
Tominaga, 1943.
Walforq, 1931, 1937.
Distribution
Abe, 1939.
- Anonymous, 1941;
Barnhart, 1936.

Bleeker, 1856, 1860a, 1862, 1865a.
Chapman, 1946.

Clemens and Wilby, 1946.

Cuvier and Valenciennes, 1831.
Delsman and Hardenburg, 1934,
Domantay, 1940,

Eckles, 1949a.

Eigenmann, 1892,

Eigenmann and Eigenmann, 1890, 1891.
Evermann and Seale, 1907.

FAO, 1949.

Fish,.1948.

Fowler, 1928,-1931, 1934, 193S, 1944, 1949.
Fraser-Brunner, 1950.

Fujita and Wakiya, 1915.

Godsil and Greenhood, 1948,
Giinther, 1860, 1S76. .
Herre, 1932, 1933, 1935, 1936, 1940.
Hildebrand, 1946.

Imamura, 1949.

Jenkins, 1903.

Jordan and Evermann, 1896, 1905.
Jordan and Hubbs, 1925.

Jordan and Jordan, 1922,

Jordan and Seale, 1908.

Jordan and Snyder, 1901.

Jordan and Starks, 1907.

Jordan, Tanaka, and Snyder, 1913.
Kanamura and Yazaki, 1940a, 1940b.
Kimura, 1941, 1942b. ’
Kishinouye, 1915a, 1923.

Kumata et al., 1941.

Lesson, 1330.

Macleay, 1881.

Martin, 1938.

Matsubara, 1943,

McCulloch, 1922,

Meek and Hildebrand, 1923.
Nakamura, 1939b.

Nichols and Murphy, 1944,

Okada and Matsubara, 1938.
Okinawa Pref, Fish. Expt. Sta., 1943.
Phillipps, 1927a, 1927h.

Phillipps and Hodgkinson, 1922,
Reeves, 1928.

Richardson, 18486.

Roedel, 1948Db.

Roughly, 1916.

Schaefer, 1948c.

Seale, 1940.

Serventy, 1941, 1947.

Shapiro, 1948a, 1948b.

Smith and Schaefer, 1949.

Soldatov and Lindberg. 1930. .
South Seas Govt.-Gen. Fish. Expt. Sta., 1937a.
Starks and Morris, 1907.

Stead, 1906, 1908.

Tanaka, 1912, .1931.
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Katsuwwonus pelamis—Continued

Distribution—Continued
.Taranetz, 1937.

Tinker, 1944.

Tominaga, 1943.

Ulrey, 1929. .

Ulrey and Greeley, 1928,

Waite, 1907.

‘Walford, 1931, 1937.

Whitehead, 1929.

‘Whitley, 1947.

Distribution correlated with water temperature
Takayama, Ikeda, and Ando, 1934.

Uda, 1935b, 1936, 1940b.

Eggs
Hatai et al.,, 1941,

Murr, 1948.°

Nakamura Res. Staff, 1049,

Yabe and Mori, 1948, .

Enemies
Imamura, 1949.

Tinker, 1944,

Figured
Barnhart, 1936,

Clemens and Wilby, 1946.

Cuvier and Valenciennes, 1831.

Domantay, 1940.

Eckles, 1949a.

Fraser-Brunaner, 1950.

Godsil and Byers, 1944,

Jordan and Evermann, 1905.

Kishinouye, 1915a, 1923.

Kitabara, 1897.

Kumata et al., 1941.

Lesson, 1830.

McCulloch, 1922,

Nakamura, 1939b.

Roedel, 1948b.

Serventy., 1941.

Shapiro, 1948a,

Smith and Schaefer, 1949.

- Tanaka, 1912.

Temminck and Schlegel, 1850.

Tinker, 1944,

Walford, 1931, 1937.

Fishing conditions correlated with oceanography
Aikawa, 1933. ]
Chiba Pref. Fish. Expt. Sta., Katsuura Br., 1936, 1037,

1938, 1941.

Formosa Govt.-Gen. Fish. Expt. Sta., 1930, 1931, 1932,
1933b, 1934. '

Imamura, 1949,

Inanami, 1941, 1942d.

Kagoshima Pref. Fish. Expt. Sta., 1925, 1926a, 1926bh,
1927h, 1928a, 1929a. 1930x, 1931a, 1932a, 1933a, 1935,
1936a, 1937.

Kanamura and Yazaki, 1940b.

Kawamura, 1939.

Kimura, 1941, 1949,

Kochi Pref. Fish, Expt. Sta.. 1923a.

Katsuwonus pelamis—Continued ) .
Fishing conditions correlated with oceanograbhy—Con.
Kumamoto Pref. Fish. Expt. Sta., 1946.
Mie Pref. Fish. Bxpt. Sta., 1930a, 1030h, 1930d.
Okinawa Pref. Fish. Expt. Sta., 1940a, 1943,
Sasaki, 1939a.
Shapiro, 1948a.
Shimamura, 1927.
Shizuoka Pref. Fish. Expt. Sta., 1936, 193%.
South Seas Govt.-Gen. Fish. Expt. Sta.. 1937c, 1938,
1942, 1943b. .
Taihoku Prov. Fish. Expt. Sta., 1927a, 1927b, 1929,
1932,
Takayama, Ikeda, and Ando, 1934,
Uda, 1935b, 1938, 1939, 1940c.
Uehara, 1941,
Yabe and Mori, 1948.
Fishing conditions correlated with weather
" Kanamura and Yazaki, 1940b.
Okinawa Pref. Fish, Expt. Sta., 1940a. 1943,
Taihoku Prov. Fish. Expt. Sta., 1927a, 1927b.
Uda and Watanabe, 1938.
Food
Clemens and Wilby, 1946,
Delsman and Hardenburg, 1934.
Eckles, 1949h.
Hatai et al., 1941.
Hildebrand, 1948,
Imamura, 1949.
Kishinouye, 1917b, 1923,
Nakamura Res. Staff, 1949,
Shapiro, 194%a.
Suyehiro, 1936, 1938, 1942,
Taihoku Prov. Fish. Expt. Sta., 1928, 1929,
Tinker, 1944. o
Tominaga, 1948.
‘Walford, 1937.
Yabé and Mori, 1948.
Growth -
Aikawa and Kato, 1938,
Habits
Imamura, 1949,
Kishinouye, 1923,
Shapiro, 1948a.
Tinker, 1944,
Tominaga, 1943.
Uchida. 1923,
Uda, 1935b, 1940a.
Uda and Tsukushi, 1934.
' Hermaphroditism
Nakamura, 1935.
Hormones
Migita and Arakawa, 1948,
‘Oya and Takahashi. 1936.
Toyama et al., 1941,
Keys
Brock, 1949.
Delsman and Hardenburg, 1934.
Fraser-Brunner, 1950.
Godsil and Byers, 1944.
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Katsuwonus pelamis—Continued
Keys—Continued
Hildebrand, 1946.
Kishinouye, 1915a, 1923.
McCulloch, 1922,
Meek and Hildebrand, 1923,
Okada and Matsubara, 1938,
"Roedel, 1948b,
Serventy, 1941.
Soldatov and Lindberg, 1930.
Taranetz, 1937,
Walford, 1931, 1937.
Length-weight relation
Bonham, 1946.
Measurement data
Aikawa and Kato, 1938.
Bonham, 1946.
Godsil and Byers. 1944,
Higashi, 1940a; 1940b, 1941a, 1941b, 1942,
Ikehe and Matsumoto, 1937.

Kagoshima Pref. Fish. Expt. Sta., 1923, 1926a, 1927b,
1928a, 19294, 1936a, 1937, 193S8a, 193%9a, 1940a, 1941.

Kodama, Iizuka, and Harada, 1934.
Marr, 1948,

" Nakamura Res. Staff, 1949.
Oita Pref. Fish, Expt, Sta., 1925.
Okinawa Pref. Fish. Expt. Sta 1931.
Onodera, 1941
Schaefer, 1948b.

South Seas Govt.-Gen. Fish. Expt. Sta., 1941d.

Suyehiro, 1936, 1938.
_Taihoku Prov. Fish. Expt. Sta., 1928, 1929.
Uda, 1941,
Watanabe, N., 1941.
Yabe and Mori, 1948,
~ Yamamoto, 1940.
Meristic charucters
Godsil and Byers, 1944.
Nakamura Res. Staff, 1949,
Migration
Hatai et al., 1941.
Imamura, 1949.
Kimura, 1941, 1942b.
Kishinouye, 1923.
Matsubara, 1943.
Matsumoto, 1987.
Sasaki, 1939a.
Shapiro. 194£8a, 1948b.
Tominuga, 1943,
Uda, 1936.
Walford, 19317.
Parasites -
Bennett, 1540,
Harada, 1928,
Kishinouye, 1923.
Manter, 1940.
Van Cleave, 1940.
Populations
Aikawa, 1937.
Godsil and Byers, 1944,

Katsuwonus pelamis—Continued
Populations—Centinued
Imamura, 1949,
Tauchi, 1941,
Tominaga, 1943.
Uda and Tsukushi, 1934,
Reproduction
Eckles, 19490,
Hatai et al., 1941.
Imamura, 1949,
Kishinouye, 1923.
Marr, 1948.
Schaefer, 194Se.
Schaefer and Marr, 1948a.
Shapiro, 194Sh.
Walford, 1937.
~ Yabe and Mori, 1948.
Sex ratio
Ikebe and Matsumoto, 1937.
Marr, 1948.
Nakamnra Res. Staff, 1949.
_ Sexual dimorphism
Hatai et al,, 1941.
Sexual maturity
Hatai et al., 1941,
Marr, 1948.
Matsubara, 1943.
Matsui, 1942b.
Nakamura Res. Staff, 1949,
Okinawa Pref. Fish. Expt. Sta., 1931,
Schaeter and Marvr, 1943a.
Yabe and Mori, 1948,
Size composition
Ajikawa, 1937.
Aikawa and Kato, 1938.
Inanami, 1942b,
Kagoshima Pref. Fish. Expt. Sta., 1937
Kimura, 1941.
Nakamnra Res. Staff, 1949,
Okamoto, 1940.
Sasaki, 1930a.
Uda, 1935h.
Uda and Isukushi, 1934,
Yabe and Mori, 1948,
Swimming velocity
Watanabe, N., 1941,
Synonymy
Bleeker, 1556.
Boeseman, 1947.
Evermann and Seale, 1907.
FAO, 1949.
Fish, 1948.
Fowler, 1928, 1934, 1944, 1949,
Fraser-Brunner, 1950,
Giinther, 1560, 1576.
Herre, 1936.
Hildebrand, 1946.
Jenkins, 1903. ]
Jordan and Evermann, 1896; 1905.
Jordan, Tanaka, and Snyder, 1913.
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Katsuwonus pelamis—Continued
Synonymy—Continued
Kishinouye, 1923.
McCulloch, 1922,
Meek and Hildebrand, 1923.
Nakamura, 1939b.
Phillipps, 1927b.
Richardson, 1S46.
Soldatov and Lindberg, 1930.
Tanaka, 1912, 1931.
Ulrey and Greeley, 1928.
Waite, 1907.
Tagging
Anonymous, 1939.
Fukuda and Iizuka, 1940b.
Godsil, 1938. ’
Kagoshima Pref. Fish. Bxpt. Sta., 1928a, 1936bh, 1938b,
1939b, 1940b.
Matsumoto, 1937.
South Seas Govt.-Gen. Fish. Expt. Sta., 1941c.
~ Uda, 1936.
Young
Bckles, 1949h. °
Hatai et al., 1941,
Inanami, 1942c. :
Kishinouye, 1919b, 1923, 1924, 1926.
Marr, 1948.
Schaefer, 194Se.
Schaefer and Marr, 1948a.
. Yabe and Mori, 194S.
" Young as food of tuna
Kishinouye, 1917h.
Marukawa, 1939.
Katsuiwonus pelumys. See Katzuwonus pelamis.
Katsuwonus vagans. See Katsuiconus pelamis.
Katwonus vagans. See Katsnwonus pelamis.
Keys '
Brock, 1949.
Delsman ancd Hardenburg, 1934.
Fraser-Brunner, 1949, 1950.
Godsil and Byers, 1944,
Hildebrand, 1946.
Jordan and Evermann, 1926b.
Jordan and Hubbs, 1925,
Kishinouye, 1915a, 1923.
McCulloch, 1922,
Meek and Hildebrand, 1923.
Nakamura, 1949,
Okada and Matsubara, 193S.
Roedel, 1948b.
Serventy, 1941,
Soldatov and Lindberg, 1930.
Taranetz, 1937.
Wade, 1949.
Walford, 1931, 1937.
Kishinoella
- Keys
Soldatov and Lindberg, 1930.

Kishinoella rara
Classification
Nakamura, 1930b.
Okada and Matsubara, 1938.
Common names
Jordan and Evermann, 1926b,
Jordan and Hubbs, 1925,
Nakamura, 1939b.
Okada and Matsubara, 1938,
- Compared with Kishinoella zacalles
Nakamura, 1939b.
Description
Jordan and Evermann, 1926b.
Jordan and Hubbs, 1925.
Nakamura, 1939b.
Okada and Matsubara, 1938.
Distribution
Jordan and Evermann, 1926a, 1926b. .
Jordan and Hubbs, 1925.
Nakamura, 1939,
Okada and Matsubara, 1938,
Figured
'Nakamura, 1939D.
" Keys
Brock, 1949,
Jordan and Evermann, 1926h.
Okada and Matsubara, 1938.
Synonymy
Nakamura, 1939b,
Kishinoella tonggol
Anatomy
Serventy, 1942b,
Common names
Serventy, 1041,
Whitley, 1947. -
Compared with Kishinoella zacalles
Serventy, 1942b.
Compared with Nceothunnus rarus
Serventy, 1942b,
Compare_d with Thunnus maccoyi
Serventy, 1941,
Compared with Thunnus nicolsoni
Serventy, 1942b.
Compared with Thunnus tonggol
Serventy, 1942h.
Deseription
Serventy, 1941, 1942b.
Distribution
Serventy, 1941, 1942a. 1942h,
Whitley, 1947.
Figured
Serventy, 1941, 1942b,
Food
Serventy, 19421,
Habits
Serventy, 1942a,
Keys
Serventy, 1941.
Length-weight relation
Serventy, 1941.
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Kishinoella. tonggol—Continued
Measurement data
Serventy, 1942b,
Reproduction
Serventy, 1942a.
. Synonymy
Serventy, 1942b.
Kishinoella 2acaelles
Classification
Fraser-Brunner, 1950.
Nichols and LaMonte, 1941.
Compared with Kishinoclie rara
Nakamura, 1939b.
" Compared with Kishinoella tonggol .
Serventy, 1942b.
Description
Fraser-Brunner, 1950.
Jordan and Evermann, 1926h.
Distribution
Fraser-Brunner, 1950.
Jordan and Evermann, 1926b,
Figured
Fraser-Brunner, 1950,
Jordan and Evermann, 1926b.
Keys
Fraser-Brunner, 1950.
Jordan and Evermann, 1926b.
Synonymy ’
Fraser-Brunner, 1950,

Length-weight data. See Morphometries.

Mackerel, frigate. See Auzis spp.
Management
Schaefer, 1948c.
Maturity
Anonymous, 1938,
Ban, 1941,
Clark, 1929
Hatai et al., 1941,
Ikebe, 1939.
Imaizumi, 1937.
Kanamura and Imaizami, 1985.
Kanamura and Yazaki, 1940a, 1940b.
Kato, 1940.
Marr, 1948.
Matsubara, 1943.
Matsui, 1942h,
Nakamura, 1938.
Nakamura Res. Staff, 1949.
Okinawa Pref. Fish. Expt. Sta., 1931.
Okuma, Imaizumi, and Maki, 1935.
Schaefer, 1948b.
Schaefer and Marr, 1948a.
Soc. Prom. Ocean. Fish., 1036.
Watanabe, H., 1939.
Measurement data. See Morphometrics.
Migration. ’
Cohbh, 1919.
Hatai et al., 1941,

Migration—Continued
Imamura, 1949,
Kimura, 1041, 1942h.
Kishinouye, 1923. .
Kochi Pref. Fish. Expt. Sta., 1923b, 1924,
Matsubara, 1943,
Matsumoto, 1937.
Nakamura, 1943, 1949,
Sasaki, 1939a, 1939h.
Serventy, 1941.
Shapiro, 194S8a, 194Sb.
Soc. Prom. Ocean. Fish,, 1936,
Tauchi, 1940b.
Tominaga, 1943,
Uda, 1936.
Walford, 1937."
‘Whitehead, 1931.

Morphometrics

Length-weight relation
Bonham, 1946.
‘Hiratsuka and Morita, 1935.
Schaefer, 1948a.
Serventy, 1941.
Measurement data
Aikawa and Kato, 1938S.
Anonymous, 1938.
Bonham, 1946.
Brock, 1943, 1949.
Formosa Govt.-Gen. Fish. Expt. Sta., 1933a.
" Godsil, 1948.
Godsil and Byers, 1944,
Higashi, 1940a, 1940b, 1041a, 1941c, 1942,
Hiratsuka and Imaizumi, 1934
Hiratsuka and Ito, 1984.
Ikehe, 1939, 1940a, 1940b, 1940¢, 1941a, 1941b.
Ikebe and Matsumoto, 1937.
Inanami, 1940a.
Japapese Bur. Fish., 1939, 1940.
Kagoshima Pref. Fish. Expt. Sta., 1925, 1926a, 1927,
1028a, 1929a, 1936a, 1937, 1938a, 1939a, 1940a, 1041,
Kanamura and Imaizumi, 1935,
Kanamura and Yazaki, 1940a, 1940b.
Kodama, Iizuka, and Harada, 1934.
Marr, 1948,
Miyama, Saruya, and Hasegawa, 1939. -
Nakamura, 1936, 1939a, 1939b.
Nakamura Res. Staff, 1949.
Qita Pref. Fish. Expt. Sta., 1925, 1927a, 1927b, 1930.
Okinawa Pref. Fish. Expt. Sta., 1931,
Okuma, Imaizumi, and Maki, 1935.
Onodera, 1941,
Schaefer, 1948a, 1948b.
Serventy, 1942bh, 1948,
South Seas Govt.-Gen. Fish. Expt. Sta., 1941d, 1943a.
Suyehiro, 1936. 1938.
Taihoku Prov. Fish. Expt. Sta., 1928, 1929,
© Uda, 1932, 1941;
Uno, 1936b,
Wade, 1949,
Watanabe, Hajime, 1939.
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Morphometrics—Continued

Measurement data—Continued
Watanabe, Haruo, 1940, '
Watanabe, N., 1941,
Yabe and Mori, 1948,
Yamamoto, 1940,

Meristic characters
Clark, 1929.
Godsil and Byers, 1944
Nakamura Res, Staff, 1949,
Schaefer and Marr, 1945b.
Wade, 1949,

Methods of measurement

" Godsil, 1048,
Godsil and Byers, 1944,
Marr and Schaefer, 1949.

Sex ratio .
Brock, 1943.
Ikehe and Matsumoto, 1937.
Marr, 1948.
Miyama, Saruya. and Hasegawa, 1939,
Nakamura Res. Staff, 1949,

Neothunnus
Compared with Semathunnus
Fowler, 1933,
Nakamura, 1939a.
New species recorded
_ Jordan and Evermann, 1926a.
Neothunnus aflba cora
Classification
Nichols and LaMonte, 1941.
Commeon names
Nichols and LaMonte, 1941,
Description
Nichols and LaMonte, 1941,
Keys
Nichols and LaMonte, 1941,
Synonymy '
Nichols and LaMonte, 1941,
Neothunnus albncore albacora. See Ncothunnus albacora.
Neothunnus albacora macropterus. See Neothunhus
macropterus.
Neothunnus allisoni
Classification
Nichols and LaMonte, 1941,
Common names
Nichols and LaMonte, 1941.
Compared with Necothunnus macropterus
Walford, 1937.
DNescription
Nichols and LaMounte, 1941, .
Keys )
Nichols and LaMonte, 1941,
Synonymy
Nichols and LaMonte, 1941,
Neothunnug allisoni allisoni. - See Neothunnus allisond.
Neothunnus alligsoni itosibi. See Neothunnus itosibi.

Neothunnus argentivittatus

Common names

Nichols and Murphy, 1922,
Description

Nichols and Murphy. 1922,
Distribution

Fowler, 1944,

Jordan and Jordan, 1922,

Nichols and Murphy, 1922,

Neothunnus cetalinae

Classification

Nichols and LaMonte, 1941,
Common names

Craig, 1929,

Nichols and LaMonte, 1941,
Description

Jordan and Evermann, 1926b.

Nicholg and LaMonte, 1941.
Distribution

Jordan and Evermann, 1926b.

Ulrey, 1929,

' Figured

Jordan and Evermann. 1926b.
Keys

Jordan and Evermann, 1026b.

Nichols and LaMonte, 1941,
Synonymy

Nichols and LaMonte, 1941,

Neothunnisg itosibi

Classification
Nichols and LaMonte, 1941,
Okada and Matsubara, 1938,
Comumon names
Jordan and Evermann, 1926b.
Okada and Matsubara, 1938,

Compared with Neothunnus macropterus

Nakamura, 1939a, 1936b.
Description

Fowler, 1928,

Jordan and Evermann. 1926b.

Okada and Matsubara, 1938.

Powell, 1937. '
Distribution

Domantay, 1940.

Fowler, 1928,

Jordan and Evermann, 1926b.

Martin, 193S.

Okada and Matsubara, 1938.

Powell, 1937.
Figured

Domantay, 1940.

Jordan and Evermann, 1926h.

Powell, 1937.

- Keys .

Jordan and Evermann, 1926b.

Okada and Matsubara, 1938.
Synonymy

Fowler, 1928,

Powell, 1937.
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Neothunnus macropterus
Age
Aikawa and Katn, 1938,
Ban, 1941,
Higashi, 1941b,
Tkebe, 1939, 1040a, 1940b, 1940c, 1941a, 1941b.
Kanamura and Yazaki, 1940a, 1940b.
Kimura, 1942a,
Schaefer, 1948b,
Tauchi, 1940b.
Anatomy
Fish, 1948, .
Godsil and Byers, 1944,
Higashi, 1941c. )
Kishinouye, 19152, 1915b. 1919a, 1922a, 1923.
Matsui, 1942a.
Migita and Arakawa, 1948,
Nakamura, 1949.
Suyehiro, 1941, 1942,
Body condition®
Aikawa and Kato, 1938..
. Ikebe, 1939.
Kanamura and Yazaki, 1940a, 1940b,
Body temperature
Anonymous, 1938,
Kanamura and Imaizumi, 1935.
Kanamura and Yazaki, 1940a, 1940b.
Nakamura, 1941,
Oita Pref. Fish. Expt. Sta., 1927a, 1930,
Catch per unit of effort
Formosa Govt.-Gen. Fish Expt. Sta., 1933a.
Hiratsuka and Imaizumi, 1934,
Hiratsuka and Ito, 1934,
Imaizumi, 1937.
Kanamura and Imaizumi, 1935.
Kanamura and Yazaki, 1940a, 1940b.
Nakamura, 1949,
Okuma, Imaizumi, and Maki, 1935,
Chemical analysis
Dill, 1921.
Higasbi and Hirai, 1948.
Miyama and Osakabe, 1940,
Miyama, Saruya, and Hasegawa, 1939,
Classification
Fraser-Brunner, 1950,
Godsil and Byers, 1944,
Hildebrand, 1948.
Kishinouye, 1915a, 1923.
Nakamura, 1939a, 1939b, 1943, 1949,
Nichols and LaMonte, 1941,
Okada and Matsubara, 1938.
Roedel, 194Sb.
Schaefer, 1948a,
Shapiro, 194%a.
Soldatov and Lindberg, 1930.
Taranetz, 1937, :
‘Walford, 1931,
Common names
Barnhart, 1936.
Delsman and Hardenburg, 1934

Neothunnus macropterus—Continued
Common names—Continued
FAOQ, 1949.
Fish, 1948.
Fujita and ‘Wakiya, 1915.
Herre and Umalj, 1948,
Jordan and Evermann, 1926b.
Jordan and Hubbs, 1925,
Jordan and Jordan, 1022,
Jordan and Snyder, 1901. .
Jordan, Tanaka, and Snyder, 1918,
" Kishinouye, 1915a,. 1923,
Kumata et al., 1941,
Nakamura, 1939b, 1943, 1949,
Okada and Matsubara, 1938.
Roedel, 1948b.
Serventy, 1941, .
Shapiro, 1948a, 1948b.
Smith, 1947,
Starks and Morris, 1907.
Tinker, 1944.
Ulrey and Greeley, 1928.
Walford, 1931, 1937.
Whitley, 1947.
Compared with Neothunnus allisoni
Walford, 1937.
Compared with Neothunnus itosibi
Nakamura, 1939a, 1939Db.
Compared with Parathunnus mebachi
Roedel, 1948b.
Compured with Semuthunnus guildi
Nakamura, 1939b,
Compared with ZThunnus thunnus
Thompson and Higgins, 1919.
Description
"Barnhart, 1936.
Boeseman, 1947,
Delsman and Hardenburg, 1934.
Fowler, 1028,
Fraser-Brunner, 1950.
Godsil and Byers, 1944,
Hildebrand, 1946.
Jordan and Evermann, 1926b.
Jordan and Hubbs, 1925,
Jordan and Jordan, 1922,
Jordan and Starks, 1907.
-Kishinouye, 1915a, 1923.
Matsubara, 1943,
Nakamura, 1939h, 1949, )
Okada and Matsubara, 1938.
Roedel, 1948b.
Seale, 1940.
Serventy, 1941,
Shapiro, 1943a.
Soldatov and Lindberg, 1930.
Starks, 1918,
Temminck and Schlegel, 1850.
Thompson and Higgins, 1919.
Tinker, 1944,
‘Walford, 1931, 1937.
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Neothunnus maeropterus—Continued
Distribution

Abe, 1939,

Anonymous, 1938,

Barnhart, 1936.

Bleeker, 1852, 1862, 1865a.
Chapman, 1946.

Chu, 1931. ]
Delsman and Hardenburg, 1934.
Domantay, 1940.

Eckles, 1949a.

FAOQ, 1949.

Fish, 1948,

Formosa Govt.-Gen. Fish. Expt. Sta., 1933a.

-Fowler, 1923a, 192%, 1931, 1938, 1949.

Fraser-Brunner, 1950.

Fujita and Wakiya, 1915, |
Godsil and Greenhood, 1948,
Herre, 1932, 1935, 1936, 1940.
Hildebrand, 1946,

Hiratsuka and Imaizomi, 1934,
Hiratsuka and Ito, 1934,

Holder, 1912,

Hubbs, 1916.

Imaizumi, 1937.

Japanese Bur. Fish., 1934,

Jordan and Evermann, 1926a, 1926b.
Jordan and Hubbs, 1925,

Jordan and Jordan, 1922.

Jordan and Seale, 1906.

Jordan and Snyder, 1901,

Jordan and Starks, 1907.

Jordan, Tanaka, and Snyder, 1913.
Kanamura and Imaizumi. 1935.
Kanamura and Yazaki, 1940a, 1940b.
Kimura, 1942b.

Kishinouye, 1915a, 1923.

Kochi Pref. Fish. Expt. Sta., 1923b, -924.
Kumata et al,, 1941;

Martin, 1938.

Matsubara, 1943,

Nakamura, 1939b, 1943, 1949.
Okada and Matsubara, 1938.
Okuma, Imaizumi, and Maki, 1935.
Reeves, 1928.

Richardson, 1846.

Roedel, 1948b,

Schaefer, 1948c.

Seale, 1940.

Serventy, 1941.

- Shapiro, 194Sa, 1948b.

Smith and Schaefer, 1949.
Soldatov and Lindberg, 1930.

South Seas Govt.-Gen. Fish. Expt, Sta,, 19378..

Starks, 1918.

Starks and Morris, 1907.

Takao Prov,. Fish. Expt. Sta., 1927.
Tanaka, 1931.

Taranetz, 1937.

Temminck and Schlegel, 1850.

Neothunnus macropterus—Continued
Distribution—Continued
Tinker, 1944,
- Ulrey, 1929.
Ulrey and Greeley, 1928,
Walford, 1931, 1937.
Whitley, 1928, 1947, .
Digtribution correlited with water temperature
Takayama and Ando, 1934.
Uda, 1935a.
Exploitation rates
Tauchi, 1940b.
Figured
Anonymous, 1938.
Barnhart, 1936.
Delsman and Hardenburg, 1934,
‘Domantay, 1940.
Eckles, 1949a.
Fraser-Brunner, 1950.
Godsil and Byers, 1944.
Jordan and Evermann. 192Gb.
Jordan and Starks, 1907.
Kishinouye, 1915a, 1923.
Kitahara, 1597.
Kumata et al., 1941,
Nakamura, 1949,
Roedel, 1948b.
Serventy, 1941.
Shapiro, 1948a.
Starks, 1918.
Temminck and Schlegel, 1850,
Tinker, 1944,
Walford, 1931, 1937.
Fishing conditions correlated with astronomical phe-
nomena
_“Takao Prov. Fish. Expt. Sta., 1927.
Fishing conditions correlated with oceanography
Aikawa, 1933. '
Ban, 1941,
Formosa Govt.-Gen. Fish. Expt. Sta., 1933a.
Hiratsuka and Imaizumi, 1934.
Hiratsuka and Ito, 1934.
Ikebe, 1940d, 1942.
Inanami, 1940b, 1940c, 1941, 1942d.
Japanese Bur. Fish., 1934.
Kagoshima. Pref. Fish. Expt. Sta., 1926b, 1927a, 1928b,
1929b, 1930b, 1030c, 1031b, 1932b, 1933b.
Kanamura and Imaizumi, 1935.
Kanamura and Yazaki, 1940a, 1940b.
Kawamura, 1939, ’
Kimura, 1942a.
Kimura and Ishii, 1933.
Mie Pref. Fish. Expt. Sta., 1930c, 1930e.
Nakamura, 1949, .
Oita Pref. Fish. Expt. Sta., 1930.
Okuma, Imaiznmi, and Maki, 1935.
Shapiro, 194Sa. .
South Seas Govt.-Gen. Fish. Expt. Sta., 1987a, 1938,
. 1941b, 1942, 1943Db.
Takao Prov. Fish Expt. Sta., 1927,
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Neothunnus macropterus—Continued Neothunnus macropterus—Continued
Fishing conditions correlated with oceanography—Con. Length-weight relation
Takayama and Ando, 1934, Hiratsuka and Morita, 1935
TUehara, 1941. Schaefer, 1948a.
Fishing conditions correlated with weather Measurement data
Formosa Govt.-Gen. Fish. Expt. Sta., 1933a. Aikawa and Kato, 1938.
Hiratsuka and Imaizumi, 1934, ’ Anonymous, 1938.
Hiratsuka and Ito, 1934, Bonham, 1946. )
Kanamura and Yazaki, 1940a, 1940Db. Formosa Govt.-Gen. Fish. Expt. Sta., 1933a.
Oita Pref. Fish. Expt. Sta., 1930. Godsil, 1948, ’
Okuma, Tmaizumi, and Maki, 1935. Godsil and Byers, 1944,
Food : Higashi, 1940a, 1941b, 1941c, 1942,
Anonymous, 1938. : . Hiratsuka and Imaizumi, 1934,
Ban, 1941. Hiratsuka and Ito, 1934.
Chapman, 1946. . Ikebe, 1939, 1940a, 1940b, 1940¢, 1941a, 1941b.
Fitch, 1950. Inanami, 1940a.
Formosa Govt.-Gen. Fish., Expt. Sta., 1933a. Kanamura and Imaizumi, 1935.
Herald, 1949. Kanamura and Yazaki, 1940a, 1940b.
Hildebrand, 1046. : Marr, 1948,
Japanese Bur. Fish., 1934, Miyama, Saruya, and Hasegawa, 1939,
Kanamura and Imaizumi, 1935. Nakamura, 1936, 1939a, 1939b.
Kanamura and Yazaki, 1940a, 1940b, Oita Pref. Fish. Expt. Sta., 1925, 1927a, 1927b, 1930.
Kishinouye, 1917h, 1923, Okuma, Imaizumi, and Maki, 1935.
Marukawa, 1939. " Schaefer, 1948a, 1948b.
Miyama, Saruya, and Hasegawa, 1939. South Seas Govt.-Gen. Fish. Expt. Sta., 1943a.
Nakamura, 1936, 1943, 1949, Watanabe, H., 1940.
Okuma, Imaizomi, and Maki, 1935. Meristic characters
Shapiro, 1945a. Godsil and Byers, 1944,
Suyehiro, 1942, Migration
Tinker, 1944. . Kochi Pref. Fish, Expt. Sta., 1923b, 1924,
Walford, 1937. Nakamura, 1943.
Growth ' Shapiro, 1948a.
Ajkawa and Kato, 1938. Tauchi, 1940b.
Kimura, 1932, 1035. Walford, 1937.
Kishinouye, 1923. Parasites
Schaefer, 1948a, 1948b, Kishinouye, 1923.
Habits Populations ]
Kishinouye, 1923. - Godsil, 1948, 1949,
Nakamura,.1949, Godsil and Byers, 1944,
Schaefer, 1948b. : Tauchi, 1940b.
Shapiro, 1948a. : Reproduction
Hormones : Hatai et al., 1941.
_ Migita and Arakawa, 1948, Ikebe, 1941b.
Toyama et al., 1941, Kishinouye, 1923.
Keys : _ Marr, 1948. .
Brock, 1949, Nakamura, 1939b, 1943, 1949,
Delsman and Hardenburg, 1934. Schaefer, 1948c. )
Fraser-Brunner, 1950. _ Sc.haefer and Marr, 1948a.
Godsil and Byers, 1044, - Tinker, 1944,

Walford, 1937,
Sex ratio

Marr, 1948,

Miyama, Saruya, and Hasegawa, 1939.
Sexual maturity

Anonymous, 1938.

Ban, 1941,

Hildebrand, 1946.

Jordan and Evermann, 1926b.
Kishinouye, 1915a. 1923,
Nakamura, 1949.

Okada and Matsubara, 1038,
Roedel, 194Sb,

Serventy, 1941. ' Hatai et al., 1941.
Soldatov and Lindberg, 1930. Ikebe, 1939,
Taranets, 1937, ' Imaizumi, 1937.

Walford, 1931, 1937. : Kanamura and In-lai_zumi, 1935.
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Neothunnug macropterus—Continued Neothunsug rarus—Continued
Sexual maturity—Continued Distribution
Kanamura and Yazaki., 1940a, 1940b. Delsman and Hardenburg. 1934.
Kato, 1940. Herre, 1940,
Marr, 1948. : Kishinouye, 1915a, 1023,
Okuma, Imaizumi, and Maki, 1935. - Nakamura, 1943, 1949,
Schaefer, 1948b. Eggs
Schaefer and Marr, 1948a, Delsman and Hardlenburg, 1934,
Size composition : ) Figured .
Aikawa and Kato, 1938S. Kishinonye, 1915a, 1923,
Kimura, 1932, 1942a, Nakamura, 1949,.
Schaefer, 1948b. Food
Schaefer and Marr, 1948a, Kishinouye, 1023,
Tauchi, 1940b. Nakamura, 1943, 1949,
Survival rates Habhits
Tauchi, 1940b, Kishinouye, 1923,
Synonymy Nakamura, 1949,
Boeseman, 1947, - Keys
Chu, 1931, Delsman and Hardenburg, 1934,
FAOQ, 1949, Kishinouye, 1915a, 1923,
Fish, 1948. Nakamura, 1949,
Fowler, 1928, 1931, 1949. Nichols and LaMonte, 1941,
Frager-Brunner, 1950. - Migration
Herre, 1936. Nakamura, 1943.
Hildebrand, 1946. ‘Reproduction
Jordan and Hubbs, 1925. Delsman and Hardenburg, 1934,
Jordan and Starks, 1907. Nakamura, 1943.
Jordan, Tanaka, and Snyder, 1913, Synonymy
Kishinouye, 1923. Kishinouye, 1923,
Nakamura, 1939a, 1939b, 1949, Nakamura, 1949,
Richardson, 15846. - Nichols and LaMonte, 1941.
Soldatov and Lindberg, 1930. Neothunnus rarns sacalles. See Kishinoelle zacalles.

Tanaka, 1931.

Neothunnus tonggol
Ulrey and Greeley, 1928,

Description
Tagging Jordan and Evermann, 1926h,
Godsil, 1938, Distribution
Young Jordan and Evermann. 1926b,
Kishinouye, 1924, 1926. Keys

Schaefer, 1048¢. Jordan and Evermann, 1926b,

Schaefer and Marr, 1948a. Synonyvmy
Neothunnus rarus Jordan and Evermann, 1928b.
Anatomy ' Neothynnus macropterus. See Neothunnus nacropterus.
Kishinouye, 1915a, 1915h, 1923, Nicotinie acid
Nakamura, 1949, Higashi and .Hirai, 1948,
Clasgification

: Nomenclature, tuna. See Tuna, common names,
Kishinouye, 1915ua, 1923.

Nakamura. 1943, 1949. Oceanographic conditions. See also Currents; Salinity:

Nicholg and LaMonte, 1941, Specific gravity: Tides: Water.

Common names Correlated with fishing
Delsman and Hardenburg, 1934, Ban, 1941,

" Kishinouye, 1915a, 1923, Formosa Govt.-Gen. Fish. Expt. Sta., 1933a.
Nakamura. 1943, 1949. Hiratsuka and Imnaizumi, 1934,

Nicholg and LaMonte, 1941, : Hiratsuka and Ito, 1934,
Compared with Kishinoella tonggol Ikebe, 1042.
Serventy, 1942h, Imamura, 1949,

- Description . Kanamura and Imaizumi, 1935,
Delsman and Hardenburg, 1934, ) Kanamura and Yazaki, 1940b,
Kishinouye, 191Ha, 1923, Kawamura, 1939.

Nakamura, 1949. Kochi Pref. Fish. Expt. Sta., 1923a.

Nichols and LaMonte, 1941. Nakamura, 1949,
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Oceanographic conditions—Continued
Correlated with fishing—Continued
Oita Pref. Fish, Expt. Sta., 1930.
Okuma, Imaizumi, and Maki, 1935.
Scagel, 1949,
Shapiro, 1948a.
South Seas Govt-Gen. Fish. Expt. Sta., 1937¢, 1938,
1941h. :
Taihoku Prov. Fish. Expt. Sta., 1927a, 1927b.
Uda, 1935h, 1940c.
Correlated with location of fishing grounds
Inanami, 1942a.
Soc. Prom. Ocean. Fish., 1936.
Orcynus. See Thunnidae.
Orcynus alalonga. See Thunnus germo.
Orcynus germo. See Thunnus germo.
Orcynus pacificus. See Thunnus germo.

Parasites

Bennett, 1840,
Harada, 1928.
Kishinouye, 1923.
Manter, 1940.
Van Cleave, 1940.

Parathunnus

Keys
Soldatov and Lindberg, 1930.

Parathunnus mebachi

Anatomy
Godsil and Byers, 1944,

~ Higashi, 1941c.
Kishinouye, 1915a, 1915b, 1918, 1919a, 1922a, 1928,
Nakamura, 1949,

Body temperature
Kanamura and Imaizumi, 1935.
Oita Pref. Fish. Expt. Sta., 1927a, 1930.

Catch per unit of effort
Imaizumi, 1937.
Japanese Bur. Fish., 1039.
Kanamura and Imaizami, 1935.
Kanamura and Yazaki, 1940a.
Nakamura, 1949,

Cheinical analysis
Miyama and Osakabe, 1940,
Miyauchi, 1915.

Classification
Godsil and Byers, 1944,
Kishinouye, 1915a, 1923.
Nakamura, 1939b, 1943, 1949,

Common names
Kishinouye, 1915a, 1923.
Kumata et al., 1941.
Nakamura, 1939b, 1943, 1949.

Compared with Neothunnus macropterus
Roedel, 1948b.

Compared with Thunnus germo -
Roedel, 1948b.

Description
Godsil and Byers, 1944,
Kishinouye, 1915a, 1923.
Nakamura, 1939b, 1049,
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Parathunnus mebachi—Continued

Distribution
Fish, 1948.
Imaizumi, 1937.
Japanese Bur. Fish., 1934.
Kanamura and Imaizumi, 1935.
Kanamura and Yazaki, 1940a.
Kimura, 1942b.
Kishinouye, 1915a, 1923.
Kochi Pref, Fish. Expt. Sta., 1923b, 1924,
Kumata et al., 1941,
Matsubara, 1943.
Nakamura, 1930b, 1943, 1949.
Takao Prov. Fish. Expt. Sta., 1927. )
Distribution correlated with water temperatures
Takayama and Ando, 1934,
Figured .
Godsil and Byers, 1944,
Kishinouye, 1915a, 1923,
Kumata et al., 19041,
Nakamura, 1949,
Fishing conditions correlated with astronomical phe-
nomena .
Takao Prov. Fish. Expt. Sta., 1927.
Fishing conditions correlated with oceanography
Aikawa, 1933.
Fukuda and Iizuka, 1940a.
Ikebe, 1942,
Inanami, 1940b, 1940c, 19424d.
Japanese Bur. Fish., 1934, 1939.
Kagoshima Pref. Fish. Expt. Sta., 1926b, 1927a, 1928b,
1929b, 1930b, 1930c, 1931b, 1932h, 1933b.
Kanamura and Imaizumi, 1935.
Kimura, 1942a.
Mie Pref. Fish. Expt. Sta., 1930c, 1930e.
Nakamura, 1949,
Oita Pref. Fish Expt. Sta., 1930.
Okinawa Pref. Fish. Expt. Sta., 1940b.
Omori and Fujimoto, 1940.
Omeori and Fukuda, 1938, 1940
South Seas Govt.-Gen. Fish, Expt. Sta., 1942, -
Takao Prov. Fish. Expt. Sta., 1927.
Takayama and Ando, 1934.
Uehara, 1941,
Fishing conditions correlated with weather
Kanamura and Imaizomi, 19335.
Oita Pref. Fish. Expt. Sta., 1930,
Food
Kishinouye, 1917h, 1923,
Nakamura, 1943, 1049.
Habits
Kishinouye, 1923,
Nakammnra, 1949,
Keys
Godsil and Byers, 1944,
Kishinouye, 1915a, 1923.
Nakamura, 1949,
Measurement data
Godsil and Byers, 1944,
Higashi, 1940a, 1941c.."
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Parathunnus mebachi—Continued Parathunnusg sibi—Continued
Measurement data—Continued Distribution—Continued
Ikebe, 1940a. " Okada and Matsubara, 1938.
Kanamura and Imaizumi, 1935. Richardson, 1846.
Oita Pref, Fish. Expt. Sta., 1925, 1927a, 1927b, 1930. - Shapiro, 1948h.
‘Watanabe, H., 1940. Smith and Schaefer, 1949.
Meristie characters Snyder, 1904,
Godsil and Byers, 1944, Tanaka, 1931,
Migration Tinker, 1944,
Kochi Pref. Fish. Expt. Sta., 1923b, 1924. Ulrey, 1929.
. Nakamura, 1943. Ulrey and Greeley, 1928.
Parasites Distribution correlated with water temperature
Kishinouye, 1923. Uda, 1935a.
Reproduction Figured
Nakamura, 1943. Domantay, 1940.
Sexual maturity Fowler, 1927, 1928,
Kanamura and Imaizumi, 1935. Jordan and Evermann, 1926b.
Synonymy Kitahara, 1897.
Kishinouye, 1923. Temminck and Schlegel, 1850.
Nakamura, 1939h, 1949, Tinker, 1944,
Young Food
Hatai et al., 1941, Suyehiro, 1942,
Kishinouye, 1926. Habits . .
Young as food of tunas Brock, 1949.
Kishinouye, 1917b. Hormones
Parathunnus sibi Toyama et al,, 1941,
Anatomy Keys
Suyehiro, 1941, 1942, Brock, 1949.
Chemical analysis Jordan and Evermann, 10926b.
Miyama and Osakabe, 1938, Okada and Matsubara, 1938,
" Classification Measurement data
Okada and Matsubara, 1938. Brock, 1949,
Common names Higashi, 1942,
Jordan and Hubbs, 1925. Synonymy
Jordan and Snyder, 1901. ' Fowler, 1928, 1949,
Oknda and Matsubara, 1938, Jordan and Evermann, 1926b.
Shapiro, 1948b. Jordan and Hubbs, 1925,
Tinker, 1944, Richardson, 1846.
Ulrey and Greeley, 1928. Tanaka, 1931.
Compared with Pelamys sibi Ulrey and Greeley, 1928.
Bleeker, 1879. Young as food of tunas
Compared with Thynnus alalonge _ Marukawa, 1939.
Temminck and Schlegel, 1850. Parathynnus sibi. See Parathunnus sibi.
Description Pelamys afiine. See Buthynnus alletteratus.
Brock, 1949.

Pelamys macropterus. See Neothunnus macropierus.

> D
Fowler, 1927, 1928. Pelamys pelamys. See Katsuwonus pelamis.

Jordan and Evermann, 1926b.

Jordan and Hubbs, 1025. Pelamys sidi
Jordan and Jordan, 1922. Compared with Thynnus sibi
Okada and Matsubara, 1938. Bleeker, 1879.
Temminck and Schlegel, 1850. Pelamysg thunwina. See Buthynnus alletleratus.
Tinker, 1944. : Plecosteil
Distribution Anatomy
Domantay, 1940. Berg, 1947.
Fowler, 1927, 1928, 1929, 1931, 1938, 1949. Kishinouye, 1917a.
Herre, 1940. Takahashi, 1924,
Jordan and Evermann, 1926a, 1926b. ' Classiflcation
Jordan and Hubbs, 1925. Berg, 1947.
Jordan and Jordan, 1922. Kishinouye, 1917a.

Jordan and Snyder, 1901. Takahashi, 1924, 1926.
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Populations ~
Aikawa, 1937,
Brock, 1943.
Clark, 1929.
Godsil, 1948, 1949.
Godsil and Byers, 1944,
Imamura, 1949.
Tauchi, 19402, 1940b, 1940c, 1941.
Tominaga, 1943.
Uda and Tokunaga, 1937.
Uda and Tsukushi, 1934,

Reproduction
Brock, 1943.
Delsman and Hardenburg, 1934,
Eckles, 1949b.
Hatai et al., 1941,
Ikehe, 1941b.
Imamura, 1949.
Kishinouye, 1915a, 1923.
Marr, 1948,
Nakamura, 1938, 1939b, 1943, 1949,
Schaefer, 194Sc.
Schaefer and Marr, 1948a,
Serventy, 1941, 1942a.
Shapiro, 1948h.
Soc. Prom. Ocean. Fish., 1936.
Tinker, 1941,
Walford, 1937.
‘Watanabe, H., 1939.
Whitehead, 1931.
Yabe and Mori, 1048,

Salinity. See also Oceanographic conditions,
Correlated with fishing

Inanami, 1941,

Uda and Tokunaga, 1937.
Scomber taso. See Auzxis taso.
Semathunnus

Compared with Neothunnus

Fowler, 1933.

Nakamura, 1939a.
Semathunnus guildi

Compared with Neothunnus macropterus

Nakanmura, 1939b.

Description
Fowler, 1933.

Distribution
Fowler, 1934.

Synonymy

Fowler, 1934.

Semathunnus itosibi
Common names
Tinker, 1944.
Description
Tinker, 1944,
Distribution
Fowler, 1984,
Tinker, 1944.
Synonymy
Fowler, 1934,

Sex. See Morphometrics.
Sexual maturity. See Maturity.
Size composition
Ajkawa, 1937.
Aikawa and Kato, 1938.
Brock, 1943.
Hart et al., 1948.
Inanami, 1942b.
Kagoshima Pref. Fish. Expt. Sta., 1937.
Kawana, 1934.
Kida, 1936.
Kimura, 1932, 1935, 1941, 1942a,
Mine and Iehisa, 1940.
Nakamura Res, Staff, 1949,
Okamoto, 1940.
Sasaki, 1939a, 1939b.
Scagel, 1949.
Schaefer, 1948b.
Schaefer and Marr, 1948a.
Serventy, 1941, 1947.
Tauechi, 1940a, 1940b, 1940c.
Uda, 1935h.
Uda and Tsukushi, 1934,
Yabe and Mori, 1948.
Skipjack. See Katsuwonus pelamis.
Skipjack, black., See Buthynnus spp. .
Spawning, See Reproduction.
Specific gravity
Correlated with fishing
Formosa Govt—Gen. Fish. Expt. Sta., 19380, 1931,
1982, 1933h, 1934.
Japanese Bur. Fish., 1939, 1940.
Mie Pref. Fish. Expt. Sta., 1930a, 1930b, 1930¢, 1930d,
1930e.
Omori and Fujimoto, 1940.
Omori and Fukuda, 1938, 1940,
Shimamura, 1927.
Taihoku Prov. Fish. Expt. Sta., 1929,
Stock. See Populations. '
Stomach contents. See Food.
Survival rates
Tauchi, 1940a, 1940b, 1940c.
Synonymy
Bleeker, 1852, 1856.
Boeseman, 1947.
Chevey, 1932a, 1934.
Chu, 1931.
Evermann and Seale, 1907.
FAO, 1949.
Fish, 1948.
Fowler, 1904b, 1928, 1931, 1934, 1938, 1944, 1949.
Fraser-Brunner, 1949, 1950.
Griffin, 1927.
Giinther, 1860, 1876.
Herre, 1936.
Hildebrand, 1946.
Jenkins, 1908.
Jordan, 1923.
Jordan and Evermann, 1896, 1905, 1926b.
Jordan and Gilbert, 1882.
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Synonymy—Continued St o Thunnug germo—Continued
Jordan and Hubbs, 1925:." i . ' Age—Continued
Jordan and Starks, 1007. t : Tauchi, 1940c.
Jordan, Tanaka, and Snyder, 1913, . . Uno, 1936b.
Kishinouye, 1923. . Anatomy
Liitken, 1S80. ' Bennett, 1840.
McCulloch, 1922, L Fish, 1948,
Meek and Hildebrand, 1923. . Godsil and Byers, 1944, -
Nakamura, 1939a, 1939b, 1949. -~ . Kishinouye, 1915a, 1915b, 1919!1, 19..2:1 1923
Nichols and LaMonte, 1941, Nakamura, 1949,
Phillipps, 1927b. Suyehiro, 1941.
Powell, 1937. . .' Body eondition
Richardson, 1846. Aikawa and Kato, 1938.
Schultz, 1949. Kanamura and Yazaki, 1940b.
Schultz and DeLacy, 1936. Soc. Prom. Ocean. Fish., 1036,

Serventy, 1942b. Body temperature

Soldatov and Lindberg, 1930. Anonymous, 1938,
Tanaka, 1912, 1981. Kanamura and Yazaki, 1940b.
;J‘}rey allgl 9Greeley, 1928, Oita Pref. Fish. BExpt. Sta.. 1927a.
ade 49.
o - ) Scagel, 1949.
._ ‘xﬂll)te, 113(; 2:, , 1921, Catch per unit of effort
Wi :‘11'9’ 195:7 Imaizumi, 1937.
1Ley, ) Japanese Bur. Fish., 1939, 1940.

Tagging Kanamura and Yazaki, 1940a, 1940b,
Anonymous, 1939, Nakamura, 1949,
Fukuda and Tizuka, 1940b. C Chemical analysis
Godsil, 1938. .. Dill, 1921
EKagoshima Pref. Fish. Expt. Sta., 1928a, 1936b, 1938b, % Miyauchi, 1915.
1939b, 1940b. ' " Soc. Prom. Ocean. Fish., 1936.
" Kawana, 1934. Classification
Matsumoto, 1937. . Fraser-Brunner, 1950.
Scagel, 1949. ' Godsil and Byers, 1944,
South Seas Govt.-Gen. Fish. Expt. Sta., 1941c. Kishinouye, 1915a, 1923.
Uda, 1936. Nakamura, 1939b, 1943, 1949.
Temperature. See Buody temperature; Water tempera- Okada and Matsubara, 1938-
ture; also Oceanographic conditions. Phillipps, 1927b.
Thunnidae - . Roedel, 1948b.
Anatomy L T s ' Shapiro, 1948a.
Kishinouye, 1917a, 1919a. . ’ - Soldatov and Lindberg, 1930. -
Classification : Taranetz, 1937.
Jordan, 1923. ’ : ‘Walford, 1931.
Kishinouye, 1917a. ’ Common narmes
Liitken, 1880. : Barnhart, 1936, - -
Distribution Craig, 1929,
Bleeker, 1844 . . FAQO, 1949,
Keys . .o : Fish, 1948,
Jordan and Hubbs, 1925. . e Fujita and Wakiya, 1915,
© Synonymy L a Herre and Umali, 1948, .
Jordan, 1923. . Jordan and Evermann, 1896, 1905.
Liitken, 1880. - Jordan and Hubbs, 1925.
Thunniformes.  "See Plecostei. - ’ Jordan, Tanaka, and Snyder, 1913. -
Thunnug alalunge. See Thununsg germo. - . . Kishinouye, 1915a. 1923.
Thunnus albacora. See Neothunnus macropterus. Nakamura, 1939b, 1943, 1949.
Thunnus gerimno AT - Okada and Matsubara, 1938.
Age ' _ ) ) : Phillipps, 1927b,
Aikawa and Kato. 193S. L. . Roedel, 1948b.
Brock, 1943, . Serventy, 1941.
Ikebe, 1040¢. . o Shapiro, 1948a. 194Sh,
Kanamura .and Yazaki, 1940b. - - T . Smith, 1947,

Kimura, 1942a. . ST .o Starks and Morris, 1907,
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Thunnus germo—Continued Thunnus germo—Continued

Commeon names—~Continued Distribution—Continued

Tinker, 1944, Jordan and Evermann, 1896, 1905, 1926a, 192Gb.

Ulrey and Greeley, 1928, . Jordan and Gilhert, 1881a, 1882,

Walford, 1931, 1937. Jordan and Hubbs, 1925,
Compared with Parathunnus mebachi Jordan and Jordan, 1922,

Roedel, 1948Db. Jordan and Seale, 1906.
Description Jordan, Tanaka, and Snyder, 1913.

Barnhart, 1936. Kanamura and Yazaki, 1940b.

Bennett, 1840. Kimura, 1942b.

Boeseman, 1947. Kishinouye, 1915, 1923,

Clemens and Wilby, 1946. Kochi Pref. Fish. Expt. Sta., 1923b, 1924,

Cooper, 1563. ' Matsubara, 1943,

Cuvier and Valenciennes, 1831. McCulloch, 1922,

Fowler, '1904b, 1028, Meek and Hildebrand, 1923,

Fraser-Brunner, 1950. Metz, 1912.

Godsil and Byers, 1944, Nakamura, 1939b, 1943, 1949,

Griffin, 1927. Okada and Matsubara, 1988.

Giinther, 1860, 1876. Phillipps, 1927a, 1927b,

Jordan and Evermann. 19035, 1926b. Phillipps and Hodgkinson, 1922,

Jordan and Hubbs, 1925, Roedel, 1948b. .

Jordan and Jordan, 1922, - Roughly, 1916.

Kishinouye, 1915a, 1923. Sampson, 1940.

Meek and Hildebrand, 1923 Schaefer, 1948c.

Nakamura, 1939b, 1049. Schultz and DeLacy, 1936.

Okada and Matsubara, 1938. Serventy, 1941, 1947.

Roedel, 1948b. Shapiro, 1948a, 1948b.

Serventy, 1941. Soldatov and Lindberg, 1930.

Shapiro, 1948a. Starks, 1918.

Soldatov and Lindberg, 1950. . Starks and Morris, 1907.

Starks, 1918. Stead, 1906, 1908.

Stead, 1906, . Tanaka, 1931,

Tinker, 1944. . . Taranetz, 1937.

Walford, 1921, 1937, Thompson and Higgins, 1919,
Distribution Tinker, 1944,

Anonymous, 1938, Ulrey, 1929.

Barnhart, 1926. Ulrey and Greeley, 1928,

Brock, 1939. Walford, 1931, 1937.

Clemens and Wilby, 1946, Whitehead, 1929,

Cooper, 1863. Distribution correlated with water temperature

Cowan, 1938. Takayama and Ando, 1934,

Cuvier and Valenciennes, 1831. Uda, 1935a.

Eigenmann, 1892, Eges

Eigenmann and Eigenmann, 1891, Watanabe, H., 1939.

FAOQ, 1949, Enemies

Fish, 1048, Bennett, 1840,

Fowler, 1904a, 1923b, 1928, 1931, 1938, 1944, Exploitation rates

Fraser-Brunner, 1950. Tauchi, 1940c.

Fujita and Wakiya, 1915, Figured

Gilbert and Starks, 1904. Anonymous, 1938.

Godsil and Greenhood, 1948, Barnhart, 1936.

Griffin, 1927. Clemeéns and Wilhy, 1946, -

Giinther, 1860, 1876. ’ Cooper, 1868.

Herre, 1940. Fowler, 1904a.

Hildebrand, 1946, Fraser-Brunner, 1950,

Holder, 1912, Godsil and Byers, 1944,

Hubbs, 1928. Griffin, 1927.

Imaizumi., 1937. . Giinther, 1876.

Japanese Bur. Fish., 1939, 1940. Holder, 1912,

Jordan, 1885. Jordan and Evermann, 1905, 1926b.

920179°—51
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Thunnus germo—~Continued
Figured—Continued
Kishinouye, 1915a, 1923.
Kitahara, 1897.
Nakamura, 1949.
Roedel, 1948b.
Serventy, 1941,
Shapiro, 1948a.
Tinker, 1944,
Walford, 1931, 1937.
Fishing conditions correlated with area
Hart and Hollister, 1947.
Hart et al., 1948.
Fishing conditions correlated with oceanography
Aikawa, 1933,

Chiba Pref. Fish. Expt. Sta., Katsuura Br., 1936, 1941,

Hart and Hollister, 1947.

Hart et al., 1948.

Inanami, 1942d.

Japanese Bur. Fish,, 1939, 1940,

Kagoshima Pref, Fish. Expt. Sta., 1927a, 1928b, 1930b,

1930c¢, 1931b, 1932b, 1932¢, 1933b.
Kanamura and Yazaki, 1940b.
Ximura, 1942a, 1949,
Mie Pref. Fish. Expt. Sta., 1930¢, 1930e.
Nakamura, 1949,
Sasaki, 1939b.
Seagel, 1949,
Shapiro, 1948a.
Takayama and Ando, 1934.
Uda, 1940c.
Uda and Tokunaga, 1937.
Fishing conditions correlated with season
Hart et al., 1948,
Fishing grounds correlated with oceanography
Soc. Prom. Ocean. Fish., 1936.
Food
Anonymous, 1938.
Asano, 1939,
Bennett, 1840,
Clemens and Wilby, 1946.
Hart and Hollister, 1947.
Hart et al., 1948, -
Japanese Bur. Fish., 1939, 1940.
Jordan and Gilbert, 1881b, 1882,
Kanamura and Yazaki, 1940b.
Kishinouye, 1917b, 1923.
Kuronuma, 1940,
Nakamura, 1943, 1949,
Scagel, 1949.
Shapiro, 1948a.
Starksg, 191S.
Starks and Morris, 1907.
Walford, 1937.
‘Watanabe, H., 1939,
Growth
Aikawa and Kato, 193S.
Brock, 1943,
Kishinouye, 1923.

Thununs germo—Continued
Habits
Jordan and Gilbert, 1882,
Kishinouye, 1923.
Nakamura, 1949.
Shapiro, 1948a.
Hormones
Toyama et al., 1941,
Keys
Brock, 1949,
Fraser-Brunner, 1950.
Godsil and Byers, 1944.
Hildebrand, 1940.
Jordan and Evermann, 1926b,
Kishinouye, 1915a, 1023,
McCulloch, 1922,
Meek and Hildebrand, 1923,
Nakamura, 1949.
Okada and Matsubara, 193S.
Roedel, 1945h.
Serventy, 1941.
Soldatov and Lindberg. 1930.
Taranetz, 1937.
‘Walford, 1931, 1937.
Measurement data
Aikawa and Kato, 1988.
Anonymous, 1938.
Brock, 1943.
Godsil, 1948.
Godsil and Byers, 194f,
Ikebe, 1940c.
Japanese Bur. Fish,, 1939, 1940.
Kanamura and Yazaki, 19400,
Oita 'ref. Fish. Expt. Sta., 1925, 1927a.
South Seas Govt.- Gen. Fish. Expt. Sta., 1943a.
Uno, 1936Db.
Watanabe, H, 1939,
Meristi¢ characters
Clark, 1929,
Godsil and Byers, 1944,
Migration
Cobb, 1919.
Kimura, 1942Dh.
Kishinouye, 1923.
Kochi Pref. Fish. Expt. Sta., 1923b, 1924,
Nakamura, 1943, 1949,
Sasaki, 1939h.
Shapiro, 1948a.
Soc. Prom. Qcean. Fish., 1936.
‘Walford, 1937.
Populations
Brock, 1943.
Clark, 1929.
Godsil, 1948, 1949,
Godsil and Byers, 1944.
Tauchi, 1940¢.
Uda and Tokunaga, 1937.
Reproduction
Brock, 1943.
Nakamura, 1943.
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Thunnus germo—Continued
Reproduction—Continued
Schaefer, 1948¢. '
Soc. Prom. Ocean. Fish., 1936.
Walford, 1937.
Watanahe, H., 1939.
Sex ratio
Brock, 1942,
Sexual maturity
Anonymous, 1938,
Clark, 1929.
Kanamura and Yazaki, 1940b,
Soc. Pron. QOcean. Fish., 1936.
Watanabe, H., 1939.
Size composition
Aikawa and Kato, 1938,
Brock, 1943.
Hart et al., 1948.
Kimura, 1942a.
Sasaki, 1939h.
Scagel, 1949.
Tauchi, 1940c.
Survival rates
Tauchi, 1940c.
Synonymy
Boeseman, 1947,
FAO, 1949,
Fish, 1948,
Fowler, 1904b, 1928,
Fraser-Brunner, 1950.
Griffin, 1927.
Giinther, 1860, 1876.

Jordan and Evermaun, 1596, 1905, 1926b.

Jordan and Gilbert, 1882
Jordan and Hubbs, 1925.
Jordan, Tanaka, and Snyder, 1913.
Kishinouye, 1923,
McCulloch, 1922,
Meek and Hildebrand, 1923,
Nakamura, 1939b, 1949.
Phillipps, 1927b.
Schultz and DeLacy, 1936.
Soldatov and Lindberg, 1930.
Tanaka, 1931.
Ulrey and Greeley, 1928.

Tagging
Scagel, 1949.

Young
Kishinouye, 1917h, 1919h, 1923,
Liitken, 1880.
Schaefer, 194Sc,

Thunnus meccori, See Thunnus naccoyi.
Thunnusz maccoyi

Catch per unit of effort
Serventy, 1947.

Classification
Roughly, 1916. .

Common names
Serventy, 1941,
Whitley, 1947.

Phacmnus maccoyi—Continued
Compared with Kishinoclle tonggol
Serventy, 1941,
Description
Castelnau, 1872.
Jordan and Evermann, 192¢b.
Macleay, 1881,
Roughly, 1916.
Serventy, 1941.
Stead, 1908.
Distribution
Jordan and Evermann, 1926b,
Lord, 1927.
Macleay, 1881,
McCulloch, 1922,
Roughly, 1916,
Serventy, 1941, 1947.
Stead, 1908.
Waite, 1928.
Whitley, 1047.°
Figured
McCulloch, 1922,
Roughly, 1916.
Serventy, 1941.
Habits
Roughly, 1916.
Keys
Jordan and Evermann, 1926b.
McCulloch, 1622,
Serventy, 1941,
Length-weight relation
Serventy, 1941.
Migration
Serventy, 1941.
Reproduction
Serventy, 1041,
Size composition
Serventy, 1041, 1947,
Synonymy
Jordan and Evermann, 1926b.
McCulloch, 1922,
Thunnus macropterus, See Neothunnits macropterus.
Thunnus maculatus
Distribution
Holder, 1912,
Figured
Holder, 1912,
Thunnus mebachi. See Parathunnus mebachi.
Thunnus nicolsoni
Compared with Wishinoclle tonggol
Serventy, 1942b.
Thunnus obesus. See also Perathunnus mebachi and Para-
thunnus sibi.
Classification
Fraser-Brunner, 1950.
Description
Fraser-Brunner, 1950.
Distribution '
Fraser-Brunner, 1950.
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Thunnus obesus—Continued
Figured
Fraser-Brunner, 1950,
Keys
Fraser-Brunner, 1950.
Synonymy
Fraser-Brunner, 1950.
Thunnus orientalis
Age
Aikawa and Kato, 193S.
Kimura, 1935.
Tauchi, 1940a.
Anatomy

Kishinouye, 19152, 1915b, 1919a, 1921, 1922a, 1923.

Migita and Arakawa, 1948,
Nakamura, 1938, 1040,
Suyehiro, 1942,

Body condition
Aikawa and Kato, 1938,

Body temperature
Oita Pref. Fish. Bxpt. Sta., 1927a, 1930.

Chemical analysis
Miyama and Osakabe, 1938, 1940.
Miyauchi, 1915.
Shimizu, 1947.

Classification
Kishinouye, 1915a, 1923.
Nakamura, 1939h, 1943, 1949,
Okada and Matsubara, 1938.
Shapiro, 194Sa.

Common names
Fujita and Wakiya, 1915.
Jordan and Huhbs, 1925,
Jordan and Snyder, 1901,
Kishinouye, 1915a, 1923.
Nakamura, 1939b, 1943, 1049,
Okada and Matsubara, 1938.
Shapiro, 1948a, 1948b.
Tinker, 1044,

Compared with Thunnus thynnius
Kishinouye, 1921.
Soc, Prom. Ocean. Fish., 1936.
Tinker, 1944.

Description
Boéseman, 14
Jordan and Evermann, 1926b,
Jordan and Hubbs, 1925,
Jordan and Jordan, 1922,
Kishinouye, 1915a, 1923.
Nakamura, 1939b, 1949,
Okada and Matsubara, 1938,
Shapiro, 1945a.
Temminck and Schlegel, 1850,
Tinker, 104,

Distribution
Fowler, 1934.
Fujita and Wakiya, 1915.
Jordan and Evermann, 1926a, 1926b.
Jordan and Hubbs, 1925,
Jordan and Jordan, 1922,

Thunnus orentalis—Continued

Distribution—Continued
Jordan and Snyder, 1900, 1901.
Kimura, 192D,
Kishinouye, 191fa, 1923,
Kachi Pref. Fish. Expt. Sta., 1924,
Matsubara, 1943.
Mori, 1928.
Nukamura, 1938, 19390, 1943, 1949,
Okada and Matsubara, 1938.
Reeves, 1928,
Richardson, 1846.
Shapiro, 194Sa, 1048h,
Tinker, 1944.

Distribution correluted with water temperature
Takayama and Ando, 1934,

Hggs
Hatai et al., 1941.
Nakamura, 1938, 1949.

Bnemies
Kishinouye, 1923.

BExploitation rates
Tauchi, 1940a.

PFigured
Kishinouye, 1915a, 1023,
Nukamura, 1939h, 1949,
Otaki, Ifujita, and Higurasbi, 1908.
Shapiro, 1948a.
Tinker, 1944.

Fishing conditions correlated with astronomical

phenomena
Kawana, 1934,
Fishing conditions correlated with oceanvgraphy
Aikawa, 1933.
Fukuda and Iizuka, 1940a.
Iehisa, 1939,

Kagoshima Pref. Fish. Expt. Sta., 1927a, 1980¢, 1932b,

Kawana, 1934, 1037.
Mie I'ref. Fish. Expt. Sta., 1930c, 1930e.
Oita Pref. Fish. Expt. Sta., 1930.
Okinawa Pref. Fish. Expt. Sta., 1940b.
Omori and Fujimoto, 1940,
Omori and Fukuda, 1933, 1940.
Shapiro, 194Sa.
Takayama and Ando, 1924.
Uda, 1940c.
Fishing conditions correlated with weather
Oita Pref. Fish. Expt. Sta., 1930,
Food
Kigshinouye, 1923.
Nakamura, 1943, 1949.
Shapiro, 194Sa.
Suyehiro, 1942.
Growth
Aikawa and Kato, 1938.
Kimura, 1932.-
Kishinouye, 1923.
Habits
Kishinouye, 1923,
Nakamura, 1949.
Shapiro, 1948a.
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Thunnus orentalis—Continued
Hormones
Migita and Avakawa, 1948,
Keys
Brock, 1949,
Jordan and Evermann, 1925h.
Kishinouye, 1915a, 1923.
Nakamura, 1949,
Okada and Matsubara, 19388,
Measurement data
Aikawa and Kato, 193S.
Higashi, 1940a.
Oita Pref. Fish. Expt. Sta., 1927a, 1930.
Migration
Kimura, 1942h,
Kishinouye, 1923.
Kochi Pref. IFish, Expt. Sta., 1924.
Nakamura, 1943, 1949.
Shapiro, 1948a,
Populations
Tauchi, 1940a.
Reproduction
Hatal et al., 1941.
Kishinouye, 1915a, 1923.
Nakamura, 1938, 1939b, 1943, 1949,
Soc. Prom. Ocean. Fish., 1936.
Sexual maturity
Hatai et al., 1941,
Nakamura, 1938,
Size composition
Aikawa and Kato, 1938,
.Kawana, 1934.
Kimura, 1932, 1035.
Mine and Iehisa, 1940.
Tauchi, 1940a.
Survival rates
Tauchi, 1940a.
Synonymy
Boeseman, 1947.
Fowler, 1934,
Jordan and Evermann, 1926b.
Jordan and Hubbs, 1925,
Kishinouye, 1923.
Nakamura, 1939b, 1949.
Richardson, 1546.
Tagging
Kawanu, 1934,
Young
Kishinouye, 1919b, 1923,
Thunnus phillippsi
(lassification
Phillipps, 1927b.
Common names
Phillipps, 1927h.

Description
Jordan and Evermann, 1926b.
Distribution

Jordan and Evermann, 1926b.
Phillipps, 1927h.

Figured
Jordan and Evermann, 1926b.

Thunnug orentalis—Continued

Keys
Jordan and Evermann, 1926h.
Synonymy

Phillipps, 1927b.
Thunnus phillipsi. See Thunnug phillippsi.
Thunnus rarus. See Neothunnus rarus.
Thunnus saliens
Common n:awes
Craig, 1929,
Description
Jordan and Evermann, 1926h.
Distribution
Jordan and Evermann, 1926b.
Ulray. 1929,

Figured
Jordan and Evermann, 1926b.
Keys

Jordan and Evermann, 1926b.
Thunnus schlegeli. Sce Thunnus oricntalis.

Thunnus thunnina. See Euthymnus allctteraius.

Thunnus thunnus. See Thunnug thynnus,
Thunnus thynnus

Anatomy
Fish, 1948,
Godsil and Byers, 1944,
Kishinouye, 1921.

Catch per unit of effort
‘Whitehead, 1931.

Chemical analysis
Dill, 1921.

Classification
Fraser-Brunner, 1950,
Godsil and Byers, 1944,
Roedel, 1948b.
Soldatov and Lindherg, 1930.
Taranetz, 1937, -
Walford, 1931.
"Whitehead, 1931.

Common names
Barnhart. 1936.
FAOQ, 1949.
Fish, 1948,
Jordan and Evermann, 1896,
Jordan, Tanaka, and Snyder, 1918.
Roedel, 1948h,
Schultz, 1949,
Starks and Morris, 1907,
Tinker, 1944,
Ulrey and Greeley, 1928,
Walford, 1931, 1937.
Compared with Neothunnus macroplerus
Thompson and Higgins, 1919.
Compared with Thunnus orientalis
Kishinouye, 1921.
Soc. Prom, Ocean. Fish., 1936.
Tinker, 1044.

Description
Barnhart, 1936.
Fowler, 1928, 1944,
Fraser-Brunner, 1950.
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Thunnus thynnus—Continued
Description—Continued
Godsil and Byers, 1944,
Glinther, 1876.
Meek and Hildebrand, 1923.

Thunnns thynnus—Continued
Figured—Continued
Walford, 1931, 1937.
Whitehead, 1931.
Fishing conditions correlated with oceanography

. Roedel, 1948h.
Soldatov and Lindberg, 1930.
Starks, 1918,
Stead, 1006.
Tinker, 1944,
‘Walford, 1931, 1937.

Distribution

Abe, 1939.

Barnhart, 1936.

Brock, 1938.

FAQ, 1949.

Fish, 1948.

Fowler, 1923a, 1923b, 1928, 1929, 1931, 1934, 1938,
1944,

Fraser-Brunner, 1950,

Gilbert and Starks, 1904.

Giinther, 1876.

Herre, 1936, 1940,

Hildebrand, 1946.

Holder, 1912.

Jordan and Evermann, 1896.

Jordan and Jordan, 1922,

Jordan, Tanaka, and Snyder, 1913.

Meek and Hildebrand, 1923,

Metz, 1912,

Roedel, 1948h.

Schultz, 1949.

Schultz and DeLacey, 1936.

Soldatov, 1929,

Soldatov and Lindberg, 1930.

Starks, 1918.

Starks and Morris, 1907.

Stead, 1906.

Tanaka, 1931.

Taranetz, 1937.

Tinker, 1941,

Ulrey, 1929.

Ulrey and Greeley, 1928.

Waite, 1921.

Walford, 1931, 1937.

Whitehead, 1929, 1931.

Distribution correlated with water temperature

Uda, 1935a.

Enemies

Tinker, 1944,
‘Walford, 1937.

Figured

Barnhart, 1936.
Fraser-Brunner, 1950,
Godsil and Byers, 1944,
Holder, 1912,

Kitahara, 1897.

Roedel, 194Sh.

Soldatov and Lindberg, 1930.
Starks, 1918,

Tinker, 1944,

Kida, 1936.
Food
Tinker, 1944,
Walford, 1937.
Habits
Kida, 1936.
Uchida, 1923,
Keys
Brock, 1949.
Fraser-Brunner, 1950.
Godsil and Byers, 1944.
Hildebrand, 1946.
Meek and Hildebrand, 1928,
Roedel, 1948h.
. Soldatov and Lindberg, 1930.
Taranetz, 1937.
‘Walford, 1931, 193%.
Measurement data
Godsil and Byers, 1944,
Uda, 1932,
Meristic characters
Godsil and Byers, 1944.
Migration
‘Whitehead, 1931.
Populations
Godsil and Byers, 1944.
Reproduction
Tinker, 1944.
Walford, 1937.
Whitehead, 1931.
Size composition
Kida, 1936.
Synonymy
FAOQ, 1949,
Fish, 1948.
Fowler, 1928, 1934, 1944,
Fraser-Brunner, 1950.
Giinther, 1876. '
Herre, 1936.
Jordan and Evermann, 1896.
Jordan, Tanaka, and Snyder, 1913.
Meek and Hildebrand, 1923,
Schultz, 1949,
Schultz and DeLacy, 1936.
Soldatov and Lindberg, 1930.
Tanaka, 1931.
Ulrey and Greeley, 1928.
Waite, 1921,

Thunnus tonggol

Classification
Fraser-Brunner, 1950.

Compared with Kishinoella tonggol.
Serventy, 1942h.

Description
Bleeker, 1852,
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Thunnus tonggol—Continued
Description—Continued
Fraser-Brunner, 1950.
Giinther, 1860.
Distribution
Bleeker, 1852, 1861b.
Fraser-Brunner, 1950.
Giinther, 1860.
Figured
Fraser-Brunner, 1950.
Serveunty, 1942h.
Keys
Fraser-Brunner, 1950.
Synonymy
Bleeker, 1852,
Fraser-Brunner, 1950.
Giinther, 1860.
Thunnus zacalles. See Kishinoella zacalles,
Thynnus. See Thunnidae.
Thynnusz affinis. See Euthiynnus alletteratus.
Thymnus alalonga. See also Thunnus germo.
Compared with Thymnus sibi
Temminck and Schlegel, 1850.
Thynnus germo. See Thunnus germo.
Thynnus maccoyi. See Thunnus maccoyi.
Thynnus macropterus. See Neothunnus macropterus,
Thynnus orientalis. Sde Thunnus oricnialis.
T'hynnus pacificus. See Thunnus germo.
Thyunnug pelamys. See Katswivonius pclamis.
Thynnus 8ibi. See Parathunnus sibi; also Thunnus
germo.
Thynnus thunina. See Euthynnus alletteratus,
Thynnus thunning., See Euthimnus alletteratus. N
Thynnus thynnus. See Thunnus thynnus.
Thynnus tonggol. See Thunnus tonggol.
Tides. See also Oceanographic conditions,
Correlated with fishing
Takao Prov. Fish, Expt. Sta., 1927,
Transparency, water. See Water transparency; also
QOceanographic conditions.
Tuna
Bibliography
Corwin, 1930.
Chemical analysis
Kodama, Iizuka, and Harada, 1934,
Tomiyama, 1933.
‘Common names
Australian
Serventy, 1941,
‘Whitley, 1947.
English
Barnhart, 1936.
Craig, 1929,
Fish, 1948.
Herre and Umali. 1948.
Jordan and Evermann, 1896,
Kumata et al., 1941.
Nichols and L.aMonte, 1941.
Roedel, 1948b.
Schultz, 1949.
Starks and Morris, 1907.

Tuna—~Continued
Common names—Continued
English—Continued
Tanaka, 1912,
Tinker, 1944.
Ulrey and Greeley, 1928.
Walford, 1931, 1937.
European
Kumata et al., 1941.
Tinker, 1944,
Hawaiian
Jordan and Evermann, 1905.
Jordan and Jordan, 1922
Smith, 1947.
Tinker, 1944,
Indo-Chinese
Chevey, 1932a.
Japanese
Fish, 1948,
Fujita and Wakiya, 1915.
Jordan and Evermann, 1926b,
Jordan and Hubbs, 1925,

' Jordan and Metz, 1013.
Jordan and Snyder, 1901.
Jordan, Tanaka, and Snyder, 1913,
Kishinounye, 1915a, 1923,
Kumata et al., 1041,
Nakamura, 1939h, 1943, 1949, *
Okada and Matsubara, 1938.
Shapiro, 194Sa. '
Tanaka, 1912.

Tinker, 1944,
Tominaga, 1943,
Malayan
Delsman and Hardenburg, 1934,
Kumata et al., 1941.
Maori
Phillipps, 1927b.
Micronesian
Smith, 1947,
New Zealand
Phillipps, 1927b.
Peruvian
Nichols and Murphy, 1922,
Philippine
Herre and Umali, 1948,
Ryukyuan
Shapiro, 1948b,
Venezuelan
Schultz, 1949,
Worldwide
FAOQ, 1949.
Distribution
Hasegawa, 1937.
South Seas Govt.-Gen. Fish. Expt. Sta., 1937b, 1941a.
Food '
Kishinouye, 1895, 1915a.

Habits
Kisbinouye, 1915a.

Measurement data :
Kodama, Iizuka, and Harada, 19384,
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Wanderer iwalligi
Clasgification
Whitley, 1937.
Compared with Buthynnus allitteratus
Whitley, 1937.
Compared with Buthynnus yuito
‘Whitley, 1937.
Description
Whitley, 1937.
Food
Whitley, 1937.
Synonymy
\Whitley, 1937.
Water. See also Oceanographic conditions.
Color correlated with fishing
Inanami, 1940c.
Taihoku Prov. Fish, Expt. Sta., 1929, 1932,
Temperature
Correlated with body temperature
Nakamura, 1941,
Oita Pref. Fish. Expt. Sta., 1927a, 1930.
Correlated with distribution
Takayama and Ando, 1934.
Takayama, Ikeda, and Ando, 1934,
Correlated with fishing conditions
Aikawa, 1933,
Chiba Pref. Fish, Expt. Sta., Katsuura Br., 1936,
1937, 1938, 1941.

Formosa Govt.-Gen. Fish. Expt. Sta., 1980, 1931, .

1932, 1933b, 1934.

Fukuda and Iizuka, 1940a.

Hart and Hollister, 1947.

Hart et al, 1948,

Iehisa, 1939.

Inanami, 1941, 1942d.

Japanese Bur. Fish., 1934, 1939, 1940.

Kagoshima Pref. Fish., BExpt. Sta., 1925, 1926a,
1926b, 1927a, 1927h, 1928a, 1928b, 1929a, 1929b,
1930a, 1930b, 1930c, 1931a, 1931b, 1932a, 1932b,
1932¢, 1933a, 1933b, 1935, 1936a, 1937.

Kanamura and Yazaki, 1940a.

Kawana, 1937.

Kida, 1936.

Kimura, 1941, 1942a, 1049,

Kimura and Ishii, 1933.

Kumamoto Pref. Fish, Expt. Sta., 1046.

Mie Pref. Fish. Espt. Stu., 1930a, 1930b, 1930c,
1930d, 1930e.

Okinawa Pref. Fish. Expt. Sta., 1940a, 1940b, 1943,

Oworl and.Fujimoto, 1940

Omori and Fuakuda, 1938, 1940,

Sasaki, 1939a, 1939D.

Shizuoka Pref. Fish. Expt. Sta., 1036, 1937,

South Seas Govt.-Gen. Fish. Expt. Sta., 1942, 1943b.

Taihoku Prov. Fish. Expt. Sta., 1929, 1932,

Takayama and Ando, 1934,

Takayama, Tkeda, and Ando, 1934.

Uda, 1935a. 1935b, 1936, 1938, 1939, 1940b, 1940c,

Uda and Tokunaga, 1937.

Water—Continued

Temperature—Continued

Corrclated with fishing c¢onditions—Continued
Uehara, 1941.
Yabe and Mori, 1948,

Transpareney correlated with fishing
Inanami, 1942a.
Japanese Bur. Fish., 1934,

Weather

Correlated with fishing
Formosa Govt.-Gen. Fish. Expt. Sta., 1933a.
Hiratsuka and Imaizomi, 1934,
Hiratsuka and Ito, 1984,
Iehisa, 1939.
Kanamura and Imaizumi, 1935,
Oita Pref. Fish. Expt. Sta., 1930.
Okinawa Pref. Fish. Expt. Sta., 1940a, 1943.
Okuma, Imaizumi, and Maki, 1935.
Taihoku Prov. Fish. Expt. Sta., 1927a, 1927b.
Uda and Watanabe, 1938.

Yellow-finned tuna. See Neothunnug macroptcrus.
Young

As food of tunas
Eckles, 1949b.
Kishinouye, 1917b.
Marukawa, 1939.

Description
Delsman, 1931.
Delsman and Hardenburg. 1934,
Eckles, 1949b.
Giinther, 1889,
Kagoshima Pref. Fish. Expt. Sta., 1926a, 1927h.
Kishinouye, 1919h, 1623, 1024, 1926,
Liitken, 1S80.
Marr, 1948,
Schaefer and Marr, 1948a, 1948b.
Wade, 1949,

Figured
Eckles, 1949b.
Giinther, 1839,
Kishinouye, 1919h, 1923, 1926.
Liitken, 1850.
Schaefer and Marr, 194Sa, 1948b.
Wade, 1949,

Records of capture
Delsman, 1931.
Delsman and Hardenburg, 1934,
Eckles, 1949b.
Giinther, 18%9.
Hatai et al., 1941,
Inanami, 1942c.
Kagoshima Pref. FFish. Expt. 8ta., 1926a, 1927b,
Kishinouye, 1919h, 1423, 1924, 1926,
Liitken, 1880.
Marr, 1948.

- Schaefer, 1948c.
Schaefer and Marr, 1948a, 1948b.
Wade, 1949.
Yabe and Mori, 1948.



